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Original Communications 


AN EXPERIENCE WITH ONE HUNDRED CASES OF 
CONTINUOUS CAUDAL ANALGESIA 


C. O. McCormick, M.D., Cart P. Huser, M.D., Joun F. Spaur, M.D., 
AND CHARLES F. GILLespre, M.D., INDIANAPOLIS, IND. 
(From the Department of Obstetrics, Indiana University School of Medicine) 


AS OBSTETRICAL anesthesiology progresses old methods will be 


discarded or modified and continued, and newer methods will be 
evaluated and accordingly accepted or rejected. 

The most recent method, continuous caudal analgesia, announced in 
October, 1942, by Hingson and Edwards,! has received unusual medical 
and lay publicity, and has been popularly investigated by leading 
American clinics. 

The results of several of these studies have been published, and in 
the majority of instances, especially those covering the larger series 
of cases, there has been much favorability, in some instances to the 
degree of enthusiasm.2 However, a few investigators*® have been im- 
pressed by certain potential major hazards the method earries, and 
warn against its routine and indiscriminate use. 

It is the purpose of this presentation to give the results of our ex- 
perience with the procedure and to correlate them with those of others, 
thereby contributing to the method’s ultimate evaluation as an imple- 
ment in the armamentarium of obstetrical anesthesia. 

Our study covers one hundred eases conducted in the obstetrical de- 
partment of Indiana University. Fifty-one of the deliveries were per- 
formed at the William H. Coleman Hospital for Women and forty-nine 
at the Indianapolis City Hospital. The technical conduct of the anes- 
thesia was done entirely by the two co-authors, Dr. John F. Spahr, 
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obstetrical resident at the Coleman Hospital, and Dr. Charles F. Gil- 
lespie, obstetrical resident at the Indianapolis City Hospital. 

Our interest in this form of relief has been from the outset more than 
easual, it having been stimulated by the original work done in our 
department by a former resident, Dr. Samuel Manalan, who inaugu- 
rated the ureteral catheter instillation method in caudal block anes- 
thesia. He applied the method only during the perineal stage. His tech- 
nique and the results of his study, based upon forty-six cases, were re- 
ported in the October, 1942, issue of the Indiana State Medical Journal. 

Except for the ureteral catheter instillation used in twenty eases, the 
special malleable needle technique deseribed by Hingson and Edwards‘ 
was employed throughout our series. The anesthetic agent used was 
a 1.5 per cent solution of metycaine.* The largest amount of the solu- 
tion used in any one ease was 1,030 ¢.c., representing a total of fifteen 
grams of metyeaine. This amount was administered over a period of 
thirty-eight hours with no ill effect resulting to either the mother or 
infant except for a localized abscess at the hiatus which cleared up in 
ten days after incision and packing. 

Forty cases, or forty per cent of our series, including two cesarean 
sections, were completely relieved of pain. Another forty cases (40 per 
cent) were partially relieved. Eighteen of this group although not 
completely relieved were sufficiently so as not to require additional 
relief, while the remaining twenty-two required supplementary anes- 
thesia. Included among these twenty-two eases given supplementary 
relief were five cases of slipping needle, three cesarean section cases, 
and one subarachnoid injection ease. 

The subarachnoid case manifested anesthesia up to the second thoracie, 
muscular paralysis of the abdominal wall and the lower extremities, a 
temporary suspension of uterine contractions, and a fall in blood pres- 
sure from 120/85 to 80/60. However, the patient did not go into shock. 
This reaction followed the following procedure: Twenty minutes after 
the initial 8 ¢.c. of metyeaine had been injected and there had resulted 
no anesthesia, the needle was withdrawn and reinserted. Upon aspirat- 
ing for spinal fluid, a fluid slightly tinged with blood was obtained. 
Through misjudgment this was thought to be anesthetie fluid and not 
spinal fluid. Ten minutes after injecting a second 8 ¢.c. an additional 
22 ¢.e. was injected. Undoubtedly the dura had been penetrated at the 
second insertion of the needle. 

Twenty cases, or twenty per cent, of the entire series were complete 
failures. Eighteen of these twenty cases were due to inability to enter 
the hiatus properly. The remaining two were due to intravenous injec- 
tion, necessitating the discontinuance of the method. 

Undoubtedly the low per cent of successful and the high per cent of 
partial relief cases and complete failures can be attributed in a large 
measure to the inexperience of the two authors who conducted the in- 


*Eli Lilly & Co. furnished the metycaine used in this study. 
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stillations. General experience has shown that results improve per- 
ceptibly as familiarity with the technique increases. Our results would 
have been more favorable had the series been conducted by one instead 
of two anesthetists. On the other hand, it must be observed that, al- 
though novices, they were sufficiently skillful and careful to avoid 
breaking any needles or catheters, and such accidents as penetrating 
the rectum through the sacrococeygeal ligament. 

Our maternal complications, although not of a large variety, did in a 
few instances manifest seriousness. Two outstanding cases were those 
of respiratory and vascular collapse. Both were cesarean section cases, 
and will be presented in detail presently under ‘‘fetal complications.’’ 

Our most frequent complication was drop in blood pressure. A ma- 
jority of the cases experienced this reaction to some degree, twelve (15 
per cent) of the eighty analgized cases had a fall of over twenty points 
in the systolic level. Siever and Mousel® report having minimized the 
fall in blood pressure and the elimination of cardiovascular collapse 
by ineluding epinephrine in the anesthetie solution. 

We had one ease of localized infection at the site of injection. This 
occurred in the thirty-eight-hour instillation case referred to earlier 
in the paper. Another protracted case developed neurologic symptoms. 
This patient had a forty-eight-hour labor, during the last twenty-four 
hours of which she was given continuous caudal analgesia. During the 
last twelve hours of her analgesia and the twenty-four hours following 
she presented a positive Kernig’s sign, a stiff neck, and a positive 
Brudzinski. These symptoms gradually diminished and disappeared 
during the twenty-four hours following the anesthesia. Lumbar pune- 
ture was not considered necessary. There were no subsequent ill effects. 

The welfare of the fetus was involved in but two instances, but un- 
fortunately to a catastrophic degree. One infant was lost and the 
other was permanently damaged. In that a survey of the literature 
does not reveal similar accidents, summarized reports of these two cases 
are herewith given. 

CasE 1 (66720).—Age 28. Gravida viii, para v, abortions 2. This 
patient had been delivered by cesarean in 1936 because of eclampsia 
developing during her fourth pregnancy. Cesarean was repeated in 
1938 and she subsequently had two spontaneous abortions. Her pres- 
ent pregnancy had been normal with a maximum blood pressure of 
134/92 and without albuminuria or edema. 

Elective cesarean at term was planned for March 5, 1943. She re- 
ceived seconal grains 3 at 9:00 p.m. the day before operation and 
nembutal grains 444 at 7:00 a.m. on the following morning. At 8:11 
AM. 8 ce. of 1144 per cent metycaine solution was injected following 
entrance into the caudal canal without difficulty. Ten minutes later 
22 ¢.c. of 1144 per cent metycaine solution was injected and atropine 
sulfate grain 459 was administered hypodermically. This was fol- 
lowed in twenty minutes by an additional 15 ¢.c. of anesthetic solu- 
tion. The level of skin anesthesia reached the costal margin on the 
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right side and was slightly lower on the left. Twelve minutes follow- 
ing the last injection and forty-five minutes following the initial injee- 
tion the patient’s color became very pale with some cyanosis, the pulse 
increased to 130, and the blood pressure was 60/40. She became 
nauseated and vomited. At this time the fetal heart rate dropped to 
60 per minute. [etal movements were active and for a period of time 
hbeeame unusually violent. Oxygen was immediately administered and 
40 ¢.c. of 50 per cent glucose solution in distilled water were given 
intravenously. She received ephedrine sulfate grain 34 hypodermically. 
Fifteen minutes later the blood pressure was still 60/40 and the fetal 
heart rate was 70 per minute. During the next hour her condition 
gradually improved, the blood pressure returning to 130/80 and the 
fetal heart rose to 100. She received during this time 700 ¢.c. of 10 per 
cent glucose solution intravenously and oxygen continuously. The op- 
eration was postponed and was performed without incident twenty-four 
hours later under drop ether anesthesia. The infant breathed spon- 
taneously. It weighed 6 pounds, 8 ounces, and its general condition 
appeared good. However, within eighteen hours after birth clonic 
twitchings of all the extremities, particularly on the left, were noted. 
These persisted in varying degrees at frequent intervals for about one 
week. Owing to inability to nurse and difficulty in swallowing, it was 
fed by gavage for a month. Laboratory studies revealed normal serum 
ealecium and blood sugar levels. The mother’s postoperative course was 
uneventful. 

Examination on October 12, 1948, when the infant was slightly over 
seven months of age, confirmed our impression that the infant was ab- 
normal. This examination performed by a pediatric consultant is re- 
ported as follows: ‘‘The infant is barely able’ to hold his head up and 
makes no effort to sit alone or to grasp objects. His face is not sym- 
metrical, and the right eye is noticeably larger than the left. Both react 
normally to light. There is a very slight facial weakness on the left. 
The fontanel is open about 2 em. He usually keeps both eyes deviated 
to the right. The whole picture is one of marked mental deficiency 
with a few physical features which have been mentioned. ’’ 


CASE 2 (59562).—Age 25. Gravida ii, para i. This patient had been 
delivered in May, 1942, by cesarean section during the eighth lunar 
month because of a progressing toxemia of pregnancy. Her present 
pregnancy had progressed normally with the highest blood pressure 
reading 126/76 and with no albuminuria. She was admitted for elee- 
tive cesarean at term on April 18, 1948. She received sodium amytal 
grains 3 the night before and this was repeated at 7:30 a.m. the morn- 
ing of operation. At 8:40 A.M. she was given atropine sulfate grain 
459 hypodermically. At this time the blood pressure was 118/78 and 
the fetal heart rate 160. Caudal anesthesia was started at 8:55 A.M. 
without difficulty. Eight ¢.c. of 114 per cent metyeaine solution was 
injected at 9:03 a.m. This was followed by 30 ce. at 9:15 a.m. Five 
minutes after this injection she began to show evidence of vascular col- 
lapse. The pulse became thready and rapid. The blood pressure fell to 
85/50. Her color became pale and she vomited several times. The 
fetal heart rate decreased to 60 per minute and very active fetal move- 
ments occurred. In approximately fifteen minutes the patient’s pulse, 
eolor and blood pressure returned to normal and the fetal heart rose to 
120 per minute. Satisfactory anesthesia was present and the opera- 
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tion was performed. During it 20 ¢.c. of 144 per cent metyeaine were 
injected at 10:12 a.m. and 10 ec. at 10:27 a.m. The infant was de- 
livered easily, and weighed 5 pounds 4 ounees. It was slightly eyanotie 
but the pulse was good. The infant made several respiratory efforts but 
within a few minutes, it became extremely pale and all evidence of life 
disappeared in spite of tracheal catheterization and oxygen administra- 
tion. The patient’s postoperative course was uneventful. Necropsy 
revealed a normal term infant without demonstrable congenital defects. 
Examination of the cranial cavity demonstrated an edematous area over 
the lower portion of each of the temporal lobes. The fourth ventricle 
was filled by a clot of blood. All of the intracranial blood sinuses, espe- 
cially the occipital sinuses, were distended by fluid and clotted blood. 


Fig. 1.—Infant in case XC 66720 at seven weeks. Fig. 2.—Same infant at seven months. 


It is, of course, impossible to demonstrate a direct relationship be- 
tween these two disastrous results and the obvious periods of anoxia 
which these infants experienced during intrauterine existence. There 
is no doubt that the cireulatory collapse encountered in both instances 
was due to the anesthetic agent. Similar episodes have been mentioned 
by other authors and have consistently been minimized. To our knowl- 
edge no similar observations have been made on the fetus during such 
episodes and there are no reports in the literature of an injurious 
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effect on the infant following delivery. Windle and Becker® have 
reported the late effects of intrauterine asphyxia upon the experimental 
animal in a series of carefully controlled experiments. They are com- 
parable to the experiences we are here reporting. We do not deny that 
cerebral damage and asphyxia are encountered in infants delivered by 
cesarean section with, other types of anesthesia including even local 
infiltration. The studies of Adair and Potter’? and of Potter and 
Rosenbaum™ emphasize this possibility. These two eases are included 
in this report to point out that caudal anesthesia particularly when used 
for cesarean section may not be without any risk for the infant. 

No mothers were lost in our series, but we did have an uncorrected 
fetal mortality of five. One infant was hydrocephalic, two died in utero 
of unknown cause, and one death occurred neonatally. This latter 
baby was delivered from below after a forty-eight-hour labor. The 
delivery was performed after Diihrssen’s incisions by forceps rotation 
and extraction. The infant lived forty-eight hours. Post-mortem 
diagnosis was ‘‘atelectasis.’’ The death of the fifth infant was attrib- 
uted to continuous caudal analgesia. (See Case 2, 59562, page 300.) 

The average interval between inception of analgesia and termination 
of labor was six hours. This period corresponds with that of Hingson 
and Edwards.'? In many of our eases we had difficulty in maintaining 
anesthesia over prolonged periods. In these eases the maximum desir- 
able effect would begin to wane after about six hours. Thereafter 
larger and more frequent instillations would be required. This 
phenomenon has been observed by a few other investigators. Gready°® 
has suggested as an explanation the possible refractory action of the 
nerve roots to the drug after prolonged anesthesia. 

It has been our observation that blood loss associated with caudal 
anesthesia has been definitely less than with other methods of analgesia 
used in our clinic. Not infrequently the amount of blood escaping from 
the episiotomy wound exceeds that from the uterus. 


Comparative Advantages and Disadvantages of the Ureteral Catheter 
and Malleable Needle Techniques 


Although the same results are obtainable from the catheter and needle 
techniques, authors are divided as to their preference. This division 
arises largely from the advantages and objections peculiar to each 
method. For the sake of refreshment and re-emphasis herewith are 
listed the pros and cons of the two methods. These have been gathered 
from the writings of several observers and include those of our own 
experience. 

Advantages of the Needle Technique 


1. The equipment is more easily cleansed and sterilized. 

2. Insertion is simpler. 

3. Only one piece of apparatus enters the sacral canal, therefore less 
trauma and less possibility of infection. 
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4. The tubing-needle connection is more readily assembled than that 
of the tubing-catheter, and the contact is nearer perfect. 

5. The 19 gauge needle will enter a smaller hiatus than the 13 gauge 
needle used in inserting the catheter. 

6. Leakage around the needle through the sacrococeygeal ligament is 
less than around the catheter. 


TABLE I. SUMMARY OF STUDY 


1. Number of cases managed with continu- 
ous caudal analgesia: 100 


2. Number of cases completely relieved of 
pain (including 2 cesarean sections) : 40 (%) 


3. Number of cases partially relieved of 
pain: 40 (%) 
a. Number of cases having a practical 
but not satisfactory amount of relief 
b. Number of cases requiring supple- 
mentary analgesia 
Included : 


Number of cases due to escap- 
ing needle 
Number of cases due to sub- 
arachnoid injection 

(3) Cesarean cases 


4, Number of cases considered as complete 
failures: 20 (%) 
a. Number of failures due to inability 
to enter hiatus properly 
b. Number of failures due to reaction 
of patient (intravenous injection) 


5. Complications to the mother: 
a. Immediate reactions following in- 
jection 
. Cases with fall in systolie blood 
pressure over 20 points 
. Infection at site of injection 
. Neurologic sequelae 
. Broken catheter 
. Broken needle 


3. Complications to the fetus (resulting 
from marked drop in maternal blood 
pressure ) : 

a. Death from asphyxia in utero 
. Permanent cerebral damage from 
anoxia in utero 


. Maternal mortality from continuous 
caudal analgesia: 


. Uncorrected fetal mortality: 
a. Hydrocephalic 1 
b. Intrapartum deaths—cause unknown 2 
ec. Neonatal deaths 1 (48 hours) 


. Average interval between induction of 
analgesia and delivery: 6 hours 


- Blood loss less than with other methods 
employed in our clinic. 
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Disadvantages of the Needle Technique 


1. Occasionally the needle slips out. 

2. If the patient is obese, the needle frequently misses the hiatus 
and is inserted over the posterior wall of the sacrum, and the anesthetic 
is deposited subcutaneously. 

3. By scraping the point of the needle over the anterior or posterior 
wall of the caudal canal, the venous plexus may be pierced. If not 
checked by aspiration, the anesthetic solution may be injected intra- 
venously with untoward if not fatal results. 

4. The needle may pierce the dura, particularly if it is inserted be- 
yond the second sacral foramen, or if the dura should extend abnormally 
low. Collapse and even death may follow intraspinal injection. This 
makes checking by aspiration for spinal fluid of utmost importance. 

5. The needle breaks more easily than the catheter. For this reason 
its use is contraindicated in eclampsia and in other types of uncon- 
trollable patient. 

6. Anesthesia is more frequently unilateral because of the main- 
tained lateral position of the patient. 


Advantages of the Catheter Technique 


1. There is virtually no danger of entering the dura, and much less 
risk of making an intravenous injection. 

2. The catheter can be inserted before active labor begins, that is 
when the patient has less pain and ean cooperate better. 

3. The catheter can be introduced farther into the canal, hence it is 
less likely to be pulled out by movement of the patient. 

4. It is of definite choice when dealing with eclampties and unruly 
patients. 

5. It is easier to ascertain its presence within the sacral canal. 

6. If the curve of the sacral canal is exaggerated, the catheter ean be 
passed more readily. 

7. The catheter is more yielding than steel, therefore there is less 
likelihood of trauma. 

8. The patient can lie flat on her back and thus equalize the height 
of the anesthesia on the two sides. She is also freer to move about in 
bed. 


Disadvantages of the Catheter Technique 


1. Greater skill is required for the insertion. 

2. The large size of the 13 gauge needle, used in inserting the catheter, 
usually makes more than one attempt impracticable, because of the 
trauma and the resulting leaking of the anesthetie fluid, and also, 
because of the increased possibility of infection. 

3. The catheter may be inserted too high and the anesthetizing fluid 
be deposited at too high a level to involve all the sacral nerves. 

4. The catheter may curl within the canal and produce unilateral or 
incomplete anesthesia. 

5. Although danger of puncturing the dura is quite remote, it ean 
be done should the dura be abnormally low (one ease in five hundred) or 
by inserting the needle too high. 


All in all the catheter technique appears to be safer and more com- 
fortable for the patient. Also, its use has afforded us more uniform 
results. 
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Perhaps it is not so important which technique one adopts as long as 
he familiarizes himself with the pitfalls of the one he chooses. Gready® 
has made a suggestion that might compromise the two methods; namely, 
the use of a smaller catheter threaded through a 16 gauge needle. Block 
and Rotstein'® claim to have increased the safety of the method by em- 
ploying a continuous drip technique, thus avoiding the large injection 


doses. 

In that more than 10,000 labor cases, conducted under continuous 
caudal anesthesia, have been reported,'? and for the most part by leading 
clinicians, a practical attempt now can be made to evaluate the procedure 
as an acceptable form of childbirth relief. From the thorough analyses 
made by the various contributors of their respective studies, including 
those of our own, there has come forth a more or less general agreement 
upon not only the many merits of the method but upon its several 
shortcomings as well. To arrive at a just appraisement one should 
weigh these one against the other. 


Advantages of Continuous Caudal Analgesia 


1. The labor is dramatically painless, the patient being rendered 
sufficiently comfortable to enjoy reading and normal sleep. She retains 
all her faculties and has a normal toleration for fluids and food both 
during and immediately after labor. 


At its best the method is truly the answer to (a maiden’s prayer). 
This is well illustrated by the following ease: 


Case 1.—S. L., Coleman Hospital, C-8134. Para iii. gravida ii. 
Age 24. Delivered living twins in 1935, one weighed 3 pounds 14 
ounees, the other 4 pounds 14 ounces. In 1936 she contracted pul- 
monary tuberculosis. In 1937 she was admitted for a rest period at 
Sunnyside Sanitarium. She was readmitted in 1939 for pneu- 
mothorax therapy, phrenicectomy, and a three-stage thoracoplasty, in- 
volving eight ribs. Was discharged in 1941 as eured. On September 1, 
1942, she was admitted to the Coleman outpatient department for pre- 
natal supervision. 

On March 18, 1943, she entered the hospital in spontaneous labor at 
term. Continuous caudal was started when the cervix was two fingers 
dilated and sixty per cent effaced. The total duration of the block, sus- 
tained by 75 ¢.ec. of 1.5 per cent of metyeaine, was four hours. Although 
the patient was somewhat nauseated and restless, she was absolutely 
free from pain. Forty minutes before delivery she went to sleep and 
while asleep, precipitated a seven-pound four-ounce living female infant. 
The nurse had to awaken her to inform her that the baby had been born. 

2. The method may be of special value where exertion or general 
anesthesia is contraindicated, e.g., in certain cases of cardiac diseases, 
pulmonary tuberculosis, pneumonia or upper respiratory infections. 
(In general these conditions do not contraindicate the use of some of 
the present-day methods. ) 
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3. The unusual relaxation of the perineal musculature lessens the 
resistance to the advancing head, and facilitates delivery and breech 
extraction. 

4. It eliminates the need for supplementary anesthesia for normal 
delivery or repair work. 

5. Moulding of the fetal head is almost negligible. 

6. The risk of maternal inspiration asphyxia is eliminated. This 
accident is occasionally associated with narcotic forms of relief. 

7. In the majority of cases the labor is shortened and facilitated. 

8. Uterine bleeding is minimized. 

9. The extra relaxation of the rectal sphincter and the absence of 
discomfort greatly facilitate rectal examination. The relaxation is so 
complete that the instructor and student may do the rectal examination 
simultaneously. 

10. The vital mechanisms of the child are not suppressed, and as a 
result the infant is afforded extra safety. Resuscitation is very rarely 
indicated. However, since most of the babies breathe and many ery 
before the shoulders are delivered, one should promptly clear the 
mouth and nose of mucus as soon as the face passes over the perineum. 

11. Because of the freedom from narcosis and absence of moulding 
of the head, the method is definitely favorable to the premature infant. 

This special protection to the premature infant is perhaps the most 
outstanding single contribution of continuous caudal anesthesia. No 
other method of relief, or even the absence of relief, affords the pre- 
mature such security. It would appear that prematurity is one of the 
method’s chief indications—providing the maternal blood pressure can 
be maintained. 

12. Post-partum complications are reduced in both incidence and 
severity. 

13. Normal consciousness and orientation eliminate the need for vigi- 
lant guarding of the patient against falling out of bed or otherwise 
injuring herself. 

14. At laparotomy the peritoneum is desensitized. 


Disadvantages of Continuous Caudal Analgesia 


1. The method is not well adapted to private practice. Not only must 
the attendant report early in labor to insert the needle or catheter, but 
he must remain close in attendance throughout the period of anes- 
thesia, not alone to administer the anesthetic but to check carefully the 
level of the cutaneous anesthesia. Also, a busy obstetrician cannot 
conduct the procedure in two or more hospitals at the same time. The 
success of the method really demands a full-time attendant, either a 
staff man or a resident. 

2. Since the method involves invasion of the caudal canal and carries 
hazardous potentialities, it is a major surgical procedure and should be 


| 
i 


MC CORMICK, ET AL.: CONTINUOUS CAUDAL ANALGESIA | 307 


conducted only by those fundamentally trained in this specialized form 


of relief. 

3. The method carries an undesirably high percentage of failures— 
approximately nine per cent in the hands of the more expert.” 

4. Such contraindications as hypotension, hypertension, eclampsia, 
placenta previa (increased hemorrhage from cervical relaxation), uter- 
ine inertia, acute hemorrhage, sensitivity to the drug, anemia, hysteria, 
psychotie states, disproportion and certain sacral anomalies should be 
carefully heeded. The gross frequency of this group detracts from the 
practicability of the method. 

5. Obesity, a small hiatus, or a deformed sacrum not infrequently 
causes difficulty in inserting the needle. 

Unfortunately the sacrum is one of the most anomalous bones in the 
body, anomalies occurring in ten to fifteen per cent of all individuals. 
The normal hiatus exists because of the failure of the fusion of the 
fifth sacral arch. The hiatus may be absent or too small to pass the 
needle. Again, it may be too large from the failure to the fusion of 
the arches from the fourth vertebra upward. One case in thirty-five 
presents complete failure of all sacral arches to fuse. Because of the 
danger of puncturing the dura this condition contraindicates caudal 
anesthesia. Also, the dura may be abnormally low, even in eases pre- 
senting normal fusion of the arches. 

6. Intrauterine manipulations, such as internal versions, are usually 
unsatisfactory beeause of the increased tone of the upper uterine seg- 
ment and the failure to eliminate discomfort from manipulations made 
through the abdominal wall above the level of the umbilicus. 

7. There is a possibility of peripheral nerve damage from a pro- 
longed bathing of the nerve roots with anesthesia agents.* 1* 

8. There is a risk of spinal infection. Manalan’’ reports a case of 
staphylococcus meningitis. In their analysis of 10,000 cases of caudal 
anesthesia Hingson and Edwards" report four cases of peridural in- 
fection, including one in their own series, which terminated fatally as 
a peridural abscess. 

9. The bladder urge is lost. Not infrequently urine escapes during 
uterine contractions from pressure of the advancing part, or has to be 
removed by catheter. 

10. The desired anesthetic effect is difficult to maintain over six hours. 
For this reason it has been found to be most practicable to delay the 
caudal anesthesia until the pains are two to three minutes apart, the 
lower segment well effaced, and the cervix at least two centimeters 
dilated. 

Because of this limited duration of efficient anesthesia, prolonged 
eases may fail to get satisfactory relief near the end of their labor 
when they really need it most. On the other hand, because of the neces- 
sarily postponed administration of the analgesia at the beginning of 
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labor, many eases, particularly elderly primiparas, are deprived of 
relief from bona fide discomfort during the early hours of labor. 

In eases where this observation applies, continued caudal anesthesia 
does not meet the concepts of modern obstetrical analgesia. 

11. It is exclusively a hospital procedure, and is therefore restricted 
to approximately sixty per cent (61.2 per cent in 1941'*) of laboring 
women. The necessity for a competent anesthetist-obstetrician and spe- 
cial facilities further restricts the use of the method. 

12. Although the first stage of labor is shortened and the third is 
simplified, the second stage is prolonged and necessitates an increased 
operative interference. 

13. Because of the absence of secondary powers and the added fetal 
embarrassment resulting from the extra prolongation of labor, the 
method is not suitable in trial labor or borderline disproportion eases. 

14. The modern maternal mind cannot revert itself to the prehistoric 
type sufficiently to accept with warmth and joy the sight of the baby 
erimed with blood and vernix. 

15. In those cases of illegitimacy where the mother is to give up the 
baby, it is not desirable that the mother see the baby or hear it ery. 
Nor is the method appropriate in cases of a known monster. 

16. The method is not suitable for mothers who prefer to know noth- 
ing about their labor. In private practice such patients constitute a 
goodly number. Also, certain common events and possible accidents 
during labor and delivery do not invite consciousness of the patient. 

17. A majority of patients manifest a drop in blood pressure, vary- 
ing from a mild to the extreme degree that accompanies fatal cardio- 
rascular collapse. 

The larger changes in blood pressure occur in eases where the anes- 
thesia level is at or above the umbilicus, and no doubt result from 
vasomotor dilatation of the splanchnic vessels and those of the lower 
extremities. Twelve of our eighty analgized patients presented a sys- 
tolic drop of more than twenty points. One case in shock reaction ex- 
hibited a fall of seventy points. 

It is likely that preliminary administration of ephedrine either hypo- 
dermically or in the solution would minimize the fall in pressure. How- 
ever, because of its possible predisposition to uterine relaxation Hing- 
son and Edwards’ advocate its use only in the event the systolic pres- 
sure falls below 90. Some’® routinely use preoperatively ephedrine 
sulfate (34 gr.) in sections and other abdominal surgery. 

That the baby’s welfare may be seriously jeopardized by prolonged 
marked drops in maternal pressure was well demonstrated by our two 
fetal accidents herein reported. Irving and his associates’? observed 
that seventy-five per cent of their fetal distress cases occurred in pa- 
tients having sustained low pressure, that is, a systolic of less than 90 
lasting at least an hour. 
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18. There is danger of breaking the needle in the caudal canal. Hing- 
son and Edwards,” using a malleable German silver needle, report the ac- 
cident having oceurred seven times in their first one hundred and fifty 
cases. They employed a specially developed malleable steel needle in 
their next one thousand cases without breakage. However, this type 
of needle occasionally does break,’* and Hingson and Edwards recom- 
mend not using any one needle over five times. 

Breakage of the needle may require incision and even laminectomy 
for its removal. In one reported case,’* despite two hours of explora- 
tion by an experienced surgeon, the needle never was recovered. 

Likewise, but less frequently, a ureteral catheter may break within 
the caudal canal. Needless to say, the surgical removal of a needle or 
a piece of catheter greatly complicates a labor. 

19. Above all, the method presents a notable mortality for both the 
mother and the infant. Hingson and Edwards’ in their ten thousand 
case report, covering the experiences of fifty-five clinies, record four 
maternal and two fetal anesthetic deaths. In addition they report in the 
same article one maternal death and one fetal death in their own series 
of eleven hundred and fifty cases attributable to the method. In 1920 
Zweifel'® in a series of forty-two hundred single caudal injections re- 
ported three maternal deaths attributed to the anesthetic. All three 
deaths oceurred within a few minutes of respiratory failure. Autopsy 
was obtained on two of them and demonstrated puncture of the dura. 


Block and Rochberg* report three maternal deaths with single injec- 
tions among the first approximate six hundred eases done in Baltimore. 
Each of these deaths was likewise attributed to the injection of lethal 
anesthetic doses into the subarachnoid space. These last fatalities 
are stated to have occurred despite ‘‘strict observance of all ordinary 


precautions.’’ 

These single injection deaths can be reasonably included with those 
of the continuous technique, in that not only is the same principle in- 
volved, but, as is frequently the case, delivery is so imminent that time 
does not allow for more than the initial injection of the continuous 
procedure. 

It is significant that the ratio of the maternal mortality to the infant 
loss, resulting from the use of the method, as recorded in the ten thou- 
sand ease survey made by Hingson and Edwards,’? and that of their 
own eleven hundred and fifty cases is as five is to three. This major 
maternal mortality and the fact that the majority of complications from 
the method befall the mother make continuous caudal analgesia unique. 

The incidence of the maternal loss in the above joint report was 1 
death in 2,230 cases. When one combines the figures of the continuous 
and single injection groups the resulting mortality incidence is found 
to be 1 maternal death in approximately 1,600 cases (10 in 15,950). 

Such rates of loss are too high to be minimized, and should be em- 
phasized, particularly in the light of the suecess of tried present-day 
methods of childbirth relief. 
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Royston’® reports that since 1936, 7,500 private and ward patients 
have been delivered in the St. Louis Maternity Hospital under the in- 
fluence of nembutal-hyoscine analgesia without resulting maternal or 
infant loss. 

Kotz?? of Washington, D. C., lists one questionable maternal death 
and one indirect fetal death in a series of 3,000 cases delivered under 
paraldehyde analgesia. The maternal death case, reported?! as one of 
idiosynerasy to paraldehyde, died of cardiae failure. Although definite 
anatomic changes were found in the heart at post mortem, the use of 
the drug was considered a probable factor in precipitating the failure. 
The infant death was due to a premature separation of the placenta, 
which resulted from the mother’s falling off the table. Kane,** formerly 
of Washington, D. C., in reporting 3,000 private cases delivered under 
paraldehyde, states he had one maternal death and no fetal deaths at- 
tributable to the analgesia. The maternal death resulted from asphyxia 
following the inspiration of Brussels sprouts. 

twathmey”’ in 1930 reported 20,000 hospital and home labors econ- 
ducted under rectal ether analgesia without any resulting maternal or 
infant mortality. From January 1, 1930, to December 1, 1943, 66,660 
mothers were delivered as private and charity patients in the five major 
Indianapolis hospitals. During this period the modified Gwathmey 
rectal ether method of analgesia was employed almost-to the exclusion 
of other methods in all five institutions, and a survey shows that at 
least 40,000 of the labors were conducted under this form of relief. 
There was but one maternal death attributable to the analgesia in this 
entire series. This patient died during labor from asphyxia resulting 


from inspired vomitus. The baby was lost in utero. No other reported 
or personally known analgesic fetal death occurred in the series. 


It is true that all three of the above methods usually require supple- 
mentary anesthesia during delivery while caudal anesthesia does not. 
However, the majority of the serious and minor complications of con- 
tinuous caudal occur during the analgesia period, that is, during labor, 
or in other words, during the same period the other methods are em- 
ployed. 

20. Another real handicap of continuous caudal analgesia is its 
restricted usefulness. In addition to the exclusion of the forty per 
cent of laboring women who are delivered in homes, there is a very 
large, if not equal, per cent delivered in those hospitals which are not 
equipped with the required skill and facilities. Then, too, besides these 
and those eliminated because of clinical and anatomical reasons, there 
are the approximate nine per cent of failures. Thus, the method is 
available only to a minority number of laboring women. 


Conclusions 


After reviewing the accumulated findings of capable observers from 
many leading clinies, the principal forthcoming deduction is that al- 
though continuous caudal anesthesia as advocated by Hingson and 
Edwards is excellent to the degree of captivation in its analgesic achieve- 
ment throughout both labor and delivery, it is a method fraught with 
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too many highly dangerous complications to be acceptable except in 
specially selected cases conducted by specially trained anesthetist- 
obstetricians. 

The degree of risk is such that the method’s safety should not be 
stressed. Fortunately, the relief of childbirth pains does not require 
sO Major a procedure. Other efficient methods are simpler and safer. 


In final consideration, the appraisement of continuous caudal anal- 
gesia as a practical adjunct to obstetrical anesthiology may be ascer- 
tained best by applying the yardstick expressed by Irving,” to wit: 
‘When selecting a method of painless childbirth, safety to the mother 
and the baby is of primary importance, while the relief of pain should 
be secondary. If the safety of the mother or child is jeopardized, any 
method should be condemned regardless of the analgesia obtained.”’ 
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SOME OBSERVATIONS IN THE USE OF CONTINUOUS CAUDAL 
ANALGESIA* 


Cuirrorp B. M.D., PHILADELPHIA, PA. 
(From the Philadelphia Lying-in Hospital) 


ie the introduction of continuous caudal analgesia for obstetric 
cases by Hingson and Edwards in the early part of 1942, we have 
had the opportunity of observing its use in 927 cases. Several articles 
concerning the dangers associated with its use have appeared in medical 
journals and much lay publicity has caused wide discussion between ob- 
stetricians and their patients as to its advisability. Premature publicity 
has been instrumental in antagonizing members of the profession, par- 
ticularly those who have not given it a fair trial. It seems appropriate 
that an impartial evaluation of this procedure should be presented to the 
profession and their attention called to many minor points which have 
been learned from its use in a rather large series of cases over a period 
of one and a half years. 

It is not the object of this paper to stress the technique of injection, 
but to present a fair discussion of the use of continuous caudal analgesia 
from the standpoint of the obstetrician rather than from the viewpoint 
of the anesthetist. 

I, personally, have never in the past promised any woman painless 
childbirth, and today I do not promise any prenatal patients caudal 
analgesia, telling them that it depends on the type of labor and other 
circumstances when they arrive in the labor room. In other words, the 
patient is made to understand that the type of analgesia or anesthesia 
to be used must be left to my discretion at the proper time. This obviates 
any disappointment on the patient’s part and impresses the lay person 
with the fact that caudal analgesia is not a panacea to be used promis- 
cnously for relief of the pains of childbirth. 

We feel that the selection of the patient is a most important consider- 
ation and the usual contraindications to the use of continuous caudal 
analgesia are as follows: 

. Gross deformities of the spine, particularly of the sacrum. 
. Tumors which narrow the spinal canal. 
. Local infection around the sacral hiatus. 
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4. Skin infections such as boils or carbuncles anywhere on the body. (A con- 
traindication to be evaluated by the physician in charge.) 

5. History of sensitivity to the analgesic agent. 

6. Profound anemia, unless supplemented with oxygen inhalation. 

7. We have hesitated to use this technique in cases of placenta previa because of 
the relaxation of the cervix and the possibility of bleeding. This is particularly 
true if the patient has had any uterine contractions. 


*Presented, by invitation, at a meeting of the New York Obstetrical Society, 
November 9, 1943. 
abe 
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8. Floating head. 

9. Patients who have had known syphilis with probable central nervous system 
lesion. 

10. Obese individuals. 

11. Dwarfs and midgets, because of low lying dura. 


12. Pilonidal cysts. 


In addition, we have avoided giving it to patients in labor where the 
fetus is known to be dead or where monstrosity is diagnosed or suspected. 
We have hesitated to give it to cases of suspected partial premature 
separation of the placenta. 

Cardiae disease, upper respiratory infections and premature labor are 
ideal indications for the use of caudal anesthesia. We have also given 
it to pre-eclampties and to one or two eases of eclampsia, with excellent 
results. We have not administered it to any patient in whom we sus- 
pected intrauterine fetal death simply because we wished to eliminate 
any question of this method being the cause of the death. Each patient 
should be individualized and it is our opinion that seemingly better 
results are found in the patient of higher mentality. It has been said 
that ‘‘this is the method par excellence for the better classes.’’ When 
you exclude those in which there is a definite contraindication, together 
with the certain number of multiparas who are almost ready for de- 
livery when they reach the labor room, we estimate that approximately 
62 per cent of all of our patients are suitable. At the Philadelphia 
Lying-in Hospital there were 964 deliveries since June, 1943. Of this 
number, 510 were given continuous caudal analgesia, giving a percentage 
of 52.9. This figure is less than my estimation of 62 per cent because 
a large number of private patients were delivered during this period by 
members of the staff who did not use the continuous caudal method. 
After looking over my own list of private prenatal patients I conclude 
that between 60 and 70 per cent are suitable for this type of analgesia. 
We have tried to evaluate impartially these cases in groups of 100 per 
cent successful, unsuccessful, or partially successful requiring supple- 
mentary pain relief. In the last 553 eases, 92 per cent have been eval- 
uated as 100 per cent successful. The 8 per cent of failures could be 
attributed to insertion of the needle by inexperienced individuals and 
anatomical anomalies. 


Time to Start Injection 


The most opportune time to start caudal analgesia is when the patient 
is complaining of pain and is having uterine contractions at 5-minute 
intervals, of 30 to 40 seconds duration. The cervix should be 3 centi- 
meters dilated and the presenting part engaged or fixed in the pelvis. 
When the patient is on her side and the fetal head is floating, the forces 
of the uterine contractions are not always properly directed. Where the 
head does not descend, the application of a tight binder may be helpful. 
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We believe it is important that the patient’s blood pressure, pulse, fetal 
heart sounds, amount of dilatation and effacement, and station of the 
presenting part, should all be checked by the attending obstetrician at 
this time. This brings up the question as to whether this method is one 
which should be handled by a skilled anesthetist or by an obstetrician. 
It is our opinion that the ideal situation is one where the obstetrician 
and the anesthetist work as a team. Unfortunately, in these try- 
ing times, this can be done in only a few clinics. In studying this 
problem we have been most fortunate in having had the close coopera- 
tion of the originators of this method and the mutual understanding 
between us has resulted in solving many minor details from both the 
viewpoint of the obstetrician and the anesthetist. We have in our clinic 
three trained nurse anesthetists who are now perfectly capable of con- 
tinuing the injections once the proper analgesia level is obtained and to 
whom we are indebted for many suggestions in the improvement of the 
technique. However, the attending obstetrician or the medical anes- 
thetist is always easily accessible. 


Technique 


When we undertook the study of this procedure, the originators had 
done 33 cases. Because it was new, and because of potential dangers, 
we surrounded each patient with all possible safeguards to meet any 
emergency. There have been only a few instances where they were 
required, but we strongly advise that the following things be easily 
obtainable—oxygen, ephedrine, coramine, plasma, a sterile spinal needle, 
and a barbiturate. All of our patients are injected while on their side. 
Because of the discomfort to the patient, the knee-elbow position has 
been used in only a few instances. When looking for the anatomic land- 
marks, one must remember that the gluteal cleft is displaced when the 
patient is on her side. 

We have not given any barbiturate intentionally before injection be- 
‘ause we did not want to use any combination until several hundred 
cases had been observed. We believe, however, that it is a good prac- 
tice to give one of the barbiturates, either by mouth or by hypodermic, 
in doses of not more than 2 or 3 grains, before starting the injection. 
A preanesthetic dose of a barbiturate is desirable since it has been proved 
that such a dose increases the individual’s tolerance to the cocaine group 
of drugs. Also, when barbiturates are used, the patient is quieter and 
very frequently after the pain is alleviated, sleep is induced. Quietness 
in the labor and delivery rooms is essential. It is all right to entertain 
the patient who is having a baby while she is in possession of all of her 
mental faculties and is suffering no pain, but care should be exercised 
in choosing the subject of conversation. 

If spinal fluid is aspirated after the needle is inserted, it is imperative 
that this method be discontinued. If blood is obtained,-adjustment of 
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the needle should be made until no further blood ean be aspirated. If 
any difficulty is encountered in placing the needle properly, the patient 
in all probability should be handled in some other manner. There is no 
reason for making a pin cushion out of a sacral hiatus. 

After the test dose of 8 ¢.c. has been given, we insist upon waiting a 
period of 10 minutes to rule out an inadvertent intrathecal injection. 

In only 8 per cent of our cases has the blood pressure fallen more 
than 20 points. If this occurs at any time during the course of labor, 
25 milligrams of ephedrine is given and the patient’s legs are elevated 
for one minute. Should the rate of the fetal heart sounds change with 
the drop in blood pressure, the above procedures are supplemented by 
inhalation of oxygen. This is followed by an almost immediate return to 
normal. 

When the full amount of the drug is given, all patients do not have 
the ‘‘seiatie sign.’’ 

In our elinie we prefer the use of the improved malleable stainless 
steel caudal needle and since the adoption of its use we have not had any 
needle break. In indicated cases we have occasionally used the ureteral 
catheter technique. We have not used the drip method. However, it is 
not the purpose of this paper to compare the merits or demerits of these 
three modifications in technique. 

Care should be taken to make certain that the drug is thoroughly 
mixed with the salt solution. If this is not done, a higher per cent solu- 
tion may be given at first and good analgesia may not be obtained from 
the remaining solution. After December 1, metycaine will be obtain- 
able in 200 ¢.e. of 144 per cent solution, already mixed in hermetically 
sealed bottles. We believe this is a definite improvement. 

When the injection is given, the syringe should be held in such a 
manner that the operator’s hands do not come in contact with the 
plunger. Asa precautionary measure, after the first injection, 5 per cent 
sulfathiazole ointment is applied to the skin around the needle and a 
gauze pad may or may not be strapped over it. 


Management of First Stage of Labor 


During this stage, adequate fluids and nourishment should be given 
to the patient and her morale should be reentforced by regulated con- 
versation, selective reading and radio. Educating our younger men 
and house staff to the necessity of guarding their conversation in the 
presence of a patient under the influence of a barbiturate or any other 
form of sedation, has been a difficult problem. Particularly is this pre- 
caution necessary in the presence of a patient who has had caudal and is 
in possession of all of her mental faculties. It has also been necessary 
to caution repeatedly those connected with the labor and delivery rooms 
not to expose any patient unnecessarily. If a patient becomes drowsy 
from the barbiturate which was given preceding the injection, she should 
be allowed to sleep, if she so desires. Change of position from one side 
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to the other not only rests her, but aids in more equalization of distri- 
bution of the drug. Care should be taken when changing linen, if it has 
become soiled by vaginal discharge or fecal material. The bladder should 
be emptied by catheter, if distended. It has been our experience that 
with the use of the barbiturates one nurse could never handle more than 
two patients and actually should only handle one. Since the advent of 
caudal we find that one nurse with one trained nurse anesthetist, can 
handle as many as five patients once the injection is started. This we 
believe to be an ultimate saving in nursing hours per patient. 

The patient should be under the constant observation of a trained 
individual and routine 30-minute checks of blood pressure and fetal heart 
sounds should be made. 

The level of analgesia should be maintained by the injection of 20 
c.c. every 40 minutes. If the analgesia level is permitted to fall, it takes 
additional time and increased dosage to re-establish it. 

Some objection has been voiced that more rectal examinations are 
necessary. To this we do not agree. In fact, we find that fewer are 
required. Occasionally a multiparous patient, or one in premature labor, 
will precipitate. When the presenting part appears at the vulvar orifice, 
there is usually plenty of time to properly prepare the external genitalia 
for delivery. When the patient is ready for delivery, she may be moved 
to the delivery room with the needle in situ, or the last injection can be 
given and the needle removed. When the needle is removed, whether 
before or after delivery, sulfathiazole ointment and a dressing are re- 
applied. 

We believe that everyone who has used caudal will agree that the first 
stage of labor is shortened. Our average length of the first stage of labor 
for a nullipara is about 8 hours. 


Management of Second Stage of Labor 


When the cervix has become completely dilated and there is evidence 
of rectal pressure or perineal bulging, she is placed on the delivery table 
and the usual preparation of the external genitalia together with empty- 
ing of the bladder by catheter is carried out. There unquestionably has 
been a certain increase in the number of outlet forceps since we have 
been using caudal. However, we do not object to this because prae- 
tically all of our patients under any type of analgesia are delivered in 
this manner. 

In delivering with outlet forceps and episiotomy, care should be taken 
to do the episiotomy at the proper time. Because of the relaxation of 
the pelvie floor, there is a tendency for one to delay too long in doing 
the episiotomy. 

Very frequently when we apply the forceps an assistant keeps his 
hand on the patient’s abdomen and with each uterine contraction the 
patient is requested to bear down. In this way the patient practically 
has a spontaneous delivery, with the forceps simply guiding the head 
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into the vulvar orifice. It is also true that there are more posterior posi- 
tions and particularly transverse arrests. The delivery of these cases 
under this type of analgesia is much simplified because of the marked 
relaxation. In a transverse arrest we very frequently apply the pos- 
terior blade of the forcep and then as the patient bears down with each 
uterine contraction, anterior rotation of the head is completed with 
very gentle pressure on the blade of the forcep. A large number can 
be rotated manually, but if this is not possible, we prefer the application 
of Luikart’s modification of the Tucker-McLane forceps to complete the 
delivery. 

Breech presentations have been delivered spontaneously in almost 
every instance. We have not attempted decomposition of the breech 
under caudal except in one instance when we found there was a very 
marked contraction ring. We believe that breech decomposition and 
internal podalie version cannot be accomplished under this type of anal- 
gesia. 

Another point which we consider important is that when the head is 
about to be born, the chin should be swept over the pelvie floor rather 
quickly. All of these babies take a breath almost before the head escapes 
from the vulva and unless one is careful at this stage they may in- 
spirate a great deal of mucus and vaginal secretion. These babies all 
cried almost immediately and none in our series needed resuscitation, 
except those who inhaled fluid which had to be milked from the trachea. 

The psychologic effect on the mother when she hears the baby ery for 
the first time has been rather unusual and we believe this is an excellent 
thing, although not particularly essential to good motherhood. 

As a rule, we repair episiotomies while waiting for the placenta to 
separate, although very frequently the placenta separates immediately 
and is delivered before the episiotomy is repaired. In repairing the 
episiotomy under these circumstances, one must remember that the 
perineum is relaxed and it should not be overcorrected. 

In a recent communication from Dr. Francis Irving of Syracuse, who 
has managed 510 eases vaginally and 20 cesarean sections under this 
procedure, he states that in his series there was a 4 per cent increase 
of posterior positions. He also ealled attention to something which we 
thought was true, but of which we are not yet certain; namely, that the 
perineal body in these patients at the time of their postnatal examination, 
seems to be much better than in those patients formerly done under 
other anesthesia. There is no thinning out and the perineal body is 
thick and not unlike a nulliparous perineum. Dr. Irving had only one 
fetal death in over 500 eases. 


Management of Third Stage of Labor 


It is important not to manipulate the uterus after the child is de- 
livered, and we do not give any oxytocie drugs until after the placenta 
has been expelled. We find that the uterine muscle tone is especially 
good and that the placenta separates very quickly and usually slight 
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pressure on the fundus of the uterus is all that is necessary to deliver it. 
Following its expulsion, the oxytocie drugs are injected, preferably in 
the leg, because the patient does not feel it. 

The blood loss is markedly reduced and the average loss in the last 
500 cases was 111 ¢.c. We advise against manipulation of the uterus 
during this period because we consider overstimulation conducive to more 
frequent ‘‘trapped’’ placentas. So far we have only had two placentas 
that had to be removed later. Before the patient leaves the delivery 
room she is usually given a quarter of a grain of morphine and with it 
sometimes, 459 of scopolamine. This seems to be a good plan because 
by the time the patient returns to her room the effects of the analgesia 
have worn off and if an episiotomy has been performed, she complains 
of pain in that area. Because the patients usually return in good con- 
dition, not exhausted or tired out, they are probably more hypersensitive 
to pain at this particular time. .Morphine and scopolamine rests them 
for several hours, following which time food is given to them, if they 
desire it. 

Cesarean Section 

We have performed 66 cesarean sections under continuous caudal anal- 
gesia. Two of these cases were unsuccessful because of abnormalities 
of the sacrum and our inability to insert the needle. I am making a 
detailed report of our first 50 cesarean sections. In the 66 cesarean 
operations performed there has been no maternal mortality and no fetal 
mortality at the time of delivery. All babies, except one, were dis- 
charged from the hospital. The one baby was born at 5144 months gesta- 
tion of a mother with severe toxemia and weighed 24% pounds. It only 
lived 8 hours. 

For the past two and a half years we have not used inhalation anes- 
thesia to any great extent in our section eases, preferring to use frac- 
tional spinal,*or more recently, caudal analgesia. We have not had suf- 
ficient experience with this method to evaluate the difference between 
spinal and caudal, but we do have a very definite idea that in cesarean 
section cases these other methods are preferred to inhalation anesthesia. 
We have not had to supplement caudal with any other method and our 
average amount of drug used has been 81 ¢.c. The average blood loss 
was approximately 100 ce.e. 

Sinee the introduction of caudal in our clinic, we have not given oxy- 
tociec drugs intravenously. The uterus contracts immediately and it is 
not necessary to overstimulate it. However, we do give an ampoule of 
pituitrin and ergotrate intramuscularly after the placenta is delivered. 
In our series of cesarean section cases there has been no nausea or vomit- 
ing and the average drop of blood pressure has been 26 millimeters of 
mercury. One very constant observation in both vaginal and cesarean 
section deliveries has been that immediately after the delivery of the baby 
the blood pressure, if it has dropped at all, will return to normal im- 
mediately. 
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The convalescence of these cesarean section cases has been remarkably 
smooth. Many of those patients who had been operated upon previously 
under general anesthesia remarked that the day following operation un- 
der caudal they felt as well as they did on the fifth day following their 
previous section. There has been no persistent nausea, paralytic ileus, 
or distention. During the puerperal period of both the vaginal and 
abdominal cases, we have not had to eatheterize the patient more often 
than usual. 

Other Observations 


We have had no patient complain of intense pain in the back or legs. 
The involution of the uterus has been satisfactory and we ean see no 
influence as far as lactation is concerned. We have treated two cases of 
thrombophlebitis which developed during the puerperal period by caudal 
injection over a period of four hours, as soon as the diagnosis was 
established. The results were most dramatic. The patients were relieved 
immediately of their pain and temperature and swelling subsided in 
approximately 24 hours. There is possibly a large field for investigation 
along these lines which we hope to carry out in the very near future. 

We have also used this method for puerperal sterilization. The patient 
is delivered vaginally and while still under the influence of the caudal, 
she is moved from the delivery room to the operating room and there 
her Fallopian tubes are resected according to the method of Pomeroy. 
Although the advisability of puerperal sterilization is a moot question, 
we believe that if it is done early, the results will be satisfactory. It 
can be done through a small incision and the patient is able to leave the 
hospital in the usual time. This is a great saving both from the view- 
point of the patient’s economic status and the standpoint of hospital bed 
capacity. 

Mortality 


During the past vear and a half, 2 women who had caudal analgesia 
for their labor have died—one at the Lying-in Hospital and one at the 
Jefferson Hospital. I cite these two cases, not because the caudal was 
the cause of the deaths, but because we feel that these cases should be 


reported in the series. 


The first case was a nulliparous woman who was admitted to the hos- 
pital with abdominal pain, slight elevation of temperature, and increased 
leucocyte count. Neither the temperature elevation nor the increased 
leucocyte count could be accounted for. She was not in labor and the 
abdominal pain was suspicious of premature separation of the placenta. 
However, there was not enough to make a diagnosis. Morphia was ad- 
ministered and this gave her temporary relief. Thirty-six hours later 
her membranes were ruptured accidentally while the patient was being 
examined vaginally. She went into labor immediately and after the 
labor was well established, she was injected and the caudal run for just 
one hour preceding delivery. The child was stillborn and the diagnosis 
of separation of the placenta was made at the time of delivery. It was 
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not completely separated, but enough of the circulation had been cut 
off to account for the baby’s death about 20 minutes before delivery. 
She was returned to the ward in good condition. Six hours later she had 
a sudden attack of pain in her chest and died within 2 minutes. Autopsy 
was refused and she was signed out as a case of pulmonary embolism. 
We do not believe that the caudal contributed to this death. 

The second death occurred in a nulliparous colored patient who had 
not been followed in the prenatal clinic. She came into the hospital in 
active labor and the caudal was instituted. She had complete pain 
relief for five hours under caudal and then the level of analgesia was 
allowed to drop because of the failure of the labor to progress. The 
patient had a posterior position which remained as such on the perineum 
for several hours. Five hours after the caudal was discontinued the 
patient had a convulsion. She was taken to the delivery room and de- 
livered with no form of anesthesia of a vigorous term baby. Eight hours 
after the caudal had been discontinued, the patient had a series of con- 
vulsions which persisted for several hours. It was then determined that 
she was in a state of anoxemia and was placed in an oxygen tent. A 
hemoglobin and red cell count at this time revealed 41 per cent with 
2,100,000 red blood cells. Eighteen hours after the caudal had been 
discontinued, the patient died in spite of restorative measures including 
blood transfusions. Autopsy revealed an ischemia of all visceral organs 
with a perfectly normal peridural and subarachnoid space. Chemical 
examination of spinal fluid, urine, heart blood, bile, revealed no evidence 
of metyeaine. 


In 1942 there were delivered at the Philadelphia Lying-in Hospital 


2,328 patients with a maternal mortality of 0.11 per cent and an infant 
mortality of 2.07 per cent. During the period from June 1, 1943, to 
November 1, 1948, the maternal mortality has been 0.27 per cent and the 
infant mortality 1.6 per cent. 


Summary 


In summarizing and evaluating our experience with continuous caudal 
analgesia, we believe the most important points to remember are the 
DON’TS, which are enumerated as follows: 

1. Don’t think that caudal analgesia is applicable for every woman 
in labor. 

2. Don’t give it to a patient where there is any question about her 
mental make-up or where there is any suggestion or suspicion of the 
presence of any of the contraindications which have been laid down. 

3. Don’t start the injection too soon. 

4. Don’t forget to carefully cheek the position, station of the pre- 
senting part, amount of cervical dilatation, fetal heart tone, pulse, and 
blood pressure, before the caudal is given. 

5. Don’t start the injection until you have the patient surrounded 
by all of the essentials necessary to meet the emergency in case the dura 
is entered or a blood vessel is penetrated. 

6. Don’t give the full injection until 10 minutes has elapsed following 
initial dose of 8 ¢.c., making sure that the patient moves her feet satis- 
faetorily. 
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7. Don’t talk about other patients’ condition in the presence of the 
woman in labor. 

8. Don’t forget to check the blood pressure and fetal heart tone at 
frequent intervals. 

9. Don’t persist in forcing the needle unless you are absolutely certain 
about the anatomic landmarks. 

10. Don’t persist in inserting the needle a second time, if spinal fluid 
is aspirated. 

11. Don’t attempt to use this method without the proper equipment. 


Conclusions 


After observing continuous caudal analgesia over a period of a year 
and a half in 927 selected cases, we believe that our experience has been 
such that we can give a comprehensive evaluation of this method of 
analgesia. 

The most frequent criticism of this procedure is its questionable safety. 
We are convineed that if the patient is surrounded by proper safe- 
guards and is competently supervised from the standpoint of both anes- 
thesia and obstetrics in a well-staffed maternity, then it is safe for both 
mother and baby. 

In addition to the relief of pain, there are several equally important 
beneficial factors associated with continuous caudal analgesia which must 
be considered when evaluating this method. They are, the excellent 
condition of the baby at the time of birth, the delighted mental attitude 
of the mother, the minimal blood loss, the easy termination of the third 
stage of labor, and the return of the patient to her room in good physical 
condition showing no signs of exhaustion or fatigue. 

Although we do not expect the profession at large to accept or adopt 
this procedure in the near future, we are firmly convineed that carried 
out under the proper conditions and in the proper surroundings, it is 
one of the greatest advances known in obstetrie practice. 

807 SPRUCE STREET 

Discussion 

DR. ROBERT A. HINGSON.—Continuous caudal analgesie from the stand 
point of anatomy and physiology is a sound procedure for the following reasons: 

(1) There is a functional dissociation between the motor and sensory com- 
ponents of the uterine nerve supply. These two specialized nerve functions have 
been separated by nature so that several spinal segments intervene between the 
major pathways initiating uterine contractions and the interpretation of these con- 
tractions as visceral pain. The fact that the motor components are found in the 
upper thoracic areas and the sensory pathways find their synaptic relationships to 
the central nervous system through the eleventh and twelfth dorsal spinal segments 
permits the selective regional nerve block to exclude pain and yet not interfere 
with the contractility of the uterus. 

(2) A further dissociation of the innervation of the uterine cervix through 
the parasympathetic fibers of the second, third and fourth sacral nerve facilitates 
the regional nerve block of both motor and sensory components to the cervix. 


a 


322 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


(5) The continuity of the sacral canal with the peridural space permits a 
regional analgesia of all sensations of labor and delivery without interfering 
with the natural forces to bring about birth. 

(4) The terminal hiatus of the human sacrum presents an ideal point of entrance 
for medicating the peridural space. The retrogression of the mammalian tail in 
the phylogenetic development of homo sapiens revealed the sacral hiatus as the 
point of exit of the caudal nerves. This retained vestigial orifice seems ideally suited 
for the introduction of continuous caudal analgesia. 

(5) The close proximity of the sacral canal to the pelvic nerves makes this 
an excellent approach for producing an extradural nerve block. 

The conjugation of metycaine by the liver and reticulo-endothelial system 
with its rapid elimination through the kidneys permits the fractional administra- 
tion of this drug to produce prolonged nerve block of the pain impulses without 
accumulative or deleterious effect on the maternal organism. We have administered 
as large a dose as 11 grams of metycaine over thirty-three hours, in several 
patients without complications. This enormous quantity of drug is seldom neces- 
sary or advisable, but it illustrates the wide margin of safety in its use. 


DR. WILLIAM E. STUDDIFORD.—It is obvious that this method of anes- 
thesia is perfectly harmless as far as the baby is concerned. TI am not quite con- 
vinced as yet that it is perfectly harmless as far as the mother is concerned. In 
the recent paper published by Hingson and Edwards in the Journal of the Amer- 
ican Medical Association, they report four deaths in patients who were cared for 
in the clinics that they have visited in the past year and a half. This is 0.4 
per thousand directly attributable to the anesthetic agent. Anybody will con- 
cede that a death occurring during a normal delivery due to an anesthetic agent 
is a preventable death. In other words, it would never have occurred if the 
anesthetic agent had not been given. 

In the last few days I have reviewed 16,000 deliveries taking place in Bellevue 
Hospital in the last ten years and found that under otir antiquated methods of 


caring for pain during labor, there were two deaths, or 0.12 per thousand due 
to anesthesia. In the series under caudal anesthesia there was one death in over 


2,509 eases. In the patients there has been one death due to anesthesia in 8,000 
eases. So I ean hardly believe that this method of anesthesia is less dangerous 


than the methods we are using at the present time. 


DR. BENJAMIN P. WATSON.—At the Sloane Hospital we have done only 
25 or 30 cases under caudal anesthesia. In five instances there was complete 
failure because of inability to enter the canal, possibly due to technical difficulty 
in some instances and possibly due to anatomical defect in others. In those cases 
where the technique was properly carried out the results were as Dr. Lull has 
deseribed. 

We have been impressed by the fact that if this method is to be earried 
out you must have a trained personnel. That was where our difficulty was—we 
did not have the personnel in the anesthesia department or on the house staff to 
apply the method as a routine. [ think the point is well taken and should be 
emphasized, that the method is one which can be carried out only under the 
proper auspices. A warning should be issued that it is not to be used casually 
by the general practitioner or even by the trained obstetrician unless he has the 
proper setup. 


DR. JAMES R. MILLER.—Since fear has been expressed as to what would 
happen when this method is used by the untrained obstetrician, might it not be 
possible for the Public Health Service to ascertain what is going on throughout 
the country? I am sure that this method is being used in many small hospitals 
where there are neither trained anesthetists nor obstetricians who are experienced 
in this method. 
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DR. GEO. W. KOSMAK.—The procedure so carefully presented by the speaker 
constitutes a very important suggested addition to our obstetric armamentarium. 
Until evidence has been presented to the contrary, it may be designated as an 
American contribution, for apparently it has not been employed elsewhere, at least 
not to any extent. The enthusiasm of those who have mastered its details and 
seemingly have overcome its objections, and who are able to point out its satisfactory 
employment in large series of cases, might prove sufficient to warrant the adoption 


of the method where the necessary skill and facilities are available. 

Therefore, one might be accused of placing an obstruction in the path of 
progress if one ventures to draw attention by analogy to the old ‘‘Stop, Look, 
and Listen’’ sign which still marks many of our rural railroad crossings. It 
seems to me that the time has not come when even enthusiastic reports such as 
we have had tonight and others with which the medical journals are being flooded, 
should lead to labeling caudal anesthesia as the ultimate solution of the problem 
of eliminating the pains of childbirth. 

Those of us whose contacts with obstetric practice go back to the beginning 
of the century, well remember the furor created by the imported ‘‘twilight sleep,’’ 
the Gwathmey rectal analgesia, and later the introduction of the various barbit- 
urates, and the accompanying popular slogan of mothers having babies in their 
sleep and awaking without any recollection of the horrors of their labor. It 
would be unwise and perhaps unjust to decry the efforts of those physicians who 
endeavor to contribute to the effort of making labor easier, but is it wise or just 
to prospective mothers as a class to make them believe that procedures, such as 
those described, are essential and that they are free from danger? We are now 
at the crest of a wave of enthusiasm for what has been made to appear a dramatic 
procedure, but have we given sufficient attention to its possible shortcomings 
and aftereffects? Is there a real necessity for subjecting in a routine fashion 
every parturient to what must be considered, in my belief at least, a major sur- 
gical procedure? We gave up chloroform because we became afraid of its dangers 
to the heart, the liver, ete., yet here we are invading one of the most delicate, 
sensitive, and easily injured structures of the body with a powerful drug, the 
reaction to which cannot always be foretold, simply to do away with pain which 
might be alleviated in less radical fashion. I feel that in most of these reports 
on caudal anesthesia the failures and shortcomings of the method have not been 
stressed sufficiently or have been ignored, but sooner or later the objections will 
come to the fore just as they have in previous procedures. The ‘‘don’ts’’ delin- 
eated in Dr. Lull’s presentation should be given wide publicity. Even now we 
read of an increase in the number of posterior positions due to int@ference with 
the physiologic activity of the perineal muscles, of an increasing resort to forceps, 
of shock from an undue fall of blood pressure, of persistent backaches, of paralysis 
of the lower extremities, and of occasional infections. All of this need not mean 
an abandonment of the method, but I believe it should remain as a selective and 
not a routine procedure and that its employment should be limited as to time, to 
place, and especially to competent personnel. It can never be made applicable 
for general use and if, as obstetricians we agree on the desirability of giving 
whatever relief is possible to the woman in labor, we must persist in the search 
for a method which is more universally applicable and freer from danger. 


DR. E, A. ROVENSTINE.—Most anesthetists are not very anxious to dis- 
cuss obstetrical anesthesia. There are several reasons for this. Since the days 
of Simpson in Europe and Channing here, obstetricians have been content for the 
most part, to serve as their own anesthetists. The majority of recent efforts to 
improve obstetrical anesthesia have been efforts to exclude the anesthetist—as for 
example, with self administered analgesia, paraldehyde, scopolamine, the barbi- 
turates, ete. The subject presented so ably by Dr. Lull would seem to put the 
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anesthetist back in the picture of obstetrical anesthesia, although how long he 
may stay there and how profitable it will be, is highly speculative. 

It is difficult for me to discuss this revival of regional anesthesia because my 
personal experience is limited and I have learned to be wary of early impressions, 
good or bad. I recall how anxious I was to praise cyclopropane after the first 
few hundred cases. When my series reached 2,000 I wrote many final statements 
about its effect. When ten times that number were accumulated in clinics under 
my direction I was convinced I had the answers. Now that we have 75,000 we 
are studying the drug intensely. 

It is obvious that the merits of continuous caudal anesthesia during parturition 
are not conclusively proved, although it cannot be argued that the speakers here 
tonight have not made a good start. We are all sure they will continue. 

In its present status, to review it critically it must be pointed out that epidural 
anesthesia by lumbar injection which achieved the same results as by enaudal had 
a fair trial in surgery but has practically given way to spinal anesthesia because 
it was determined to be no safer and less convenient. 

The low systolic pressure that may accompany such anesthesia if maintained 
during uterine contractions, with increased intrauterine pressure may result in no 
effective arterial pressure to the placenta, a circumstance of some consideration. 

The total amount of anesthetic drug required for regional anesthesia for pro- 
longed labor will be observed with concern by many pharmacologists, especially 
since no soporific drugs are given to protect against toxic reactions. The role of 
the liver which must detoxify these drugs is not assessed. We may also assume 
they reach fetal circulation as do other anesthetics put in the maternal blood 
stream, and we do not know what happens to them in the fetus. Finally, we 
have no accepted experimental evidence as to what happens to nerves partly 


paralyzed for a prolonged time. 
‘ 


DR. WILLIAM H. CARY.—I would like to ask Dr. Lull how this continuous 
caudal anesthesia can be adjusted to patients with an unusually long first stage 
of labor, or does he feel that it shortens the first stage sufficiently so that this 


is no longer a problem? 


DR. I. C. RUBIN.—The thing I have not heard stressed and which I would 
like Dr. Lull to talk about if he can, is not the mortality, which we know. What 
I would like to know is what are the sequelae. If Dr. Lull will tell us that, he 
will have satisfied all of our questions. 


DR. HARRY ARANOW.—TI have had extensive experience in the administra- 
tion of ‘twilight sleep’ during the days of its very enthusiastic reception. <A 
few years later, I wrote an article entitled ‘‘A Post Mortem on Twilight Sleep’’ 
in which I stated that the method had many merits but that the general publicity 
it received had killed it with the medical profession. 

What I am afraid of is that the same thing may happen to the method de- 
scribed here this evening. I know personally that it is now being used in some 


small institutions under unfavorable circumstances. 


DR. LULL (closing).—In reply to Dr. Studdiford’s citation of statistics, I 
remember my old friend, Dr. John Chalmers da Costa saying ‘‘Statistics never 
lie, but statisticians can.’’ The paper reporting 10,000 patients handled by con- 
tinuous caudal anesthesia was published with the deliberate idea that the truth 
should be known about this method when handled by a large number of persons. 
Of the four deaths occurring in that series, the first resulted when the patient 
was given the solution by the continuous drip method and the attending intern 
and nurse left the patient alone. When they returned they found the woman 
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was dead. The second case was handled by an osteopath. The third case was a 
serious cardiac patient who was in decompensation and would have died anyway. 
The fourth death was due to infection, an infection traced to contamination of 
the solution and the syringe. There is a great possibility that infection may be 
introduced into the sacral canal and although I fear this less as our experience 
with this method increases, I never lose sight of the fact that everything possible 
must be done to prevent such infection occurring. 

Dr. Davies’ discussion of the anatomy is very apropos and we found, as he 
did, that there are many more sacral anomalies in the male than in the female. 
Dr. Trotter, of St. Louis, will very shortly report a careful study of some 10,000 
dissected sacra. Incidentally, we studied the sacrum of ‘‘One-Punch Annie.’’ 
This female lived in the early nineties, was 6 feet, 7 inches tall, and weighed 
260 pounds. She went about the country offering to fight any gentleman in the 
audience, and it was said she had to hit her opponent only once and he went 


down and out. 
I consider Dr. Watson’s remarks extremely fair. What I attempted to tell 
you tonight is that you cannot, you must not, and you should not use this method 


unless you have the proper facilities and setup for its use. We have been able 
to carry out our study only because we have had the aid of three very skillful 
nurse anesthetists, and the cooperation of Dr. Hingson and Dr. Edwards, 

In reply to Dr. Kosmak’s remarks, I would like to call his attention to the 
fact that we have tried to stress at all times not only the necessity of having 
this method used only in selected cases, but also by specially trained individuals. 
I well remember coming here twelve or fourteen years ago when the barbiturates 
were first being used. There was plenty of adverse criticism at that time, but 
we still use them. Irrespective of what some men think, I believe that in this 
age women are entitled to a certain amount of relief of pain during childbirth, 
if this can be accomplished by the use of a safe method, and I wish again to 
eall your attention to the other benefits derived from continuous caudal anesthesia 
in addition to the pain relief. Babies do not require resuscitation, there is min- 
imal blood loss, and an easy third stage of labor, together with the patient return- 
ing to her room not exhausted or mentally confused by the use of drugs or 
anesthesia. 

A word should be said in regard to Dr. Miller’s question relative to small 
hospitals. Since June of this year, we have been training five men a week in 
this technique so that by this time approximately 160 doctors practicing in prac- 
tically every state in the Union have had special training. We realized that this 
method was going to be tried by these men who are practicing at distant points 
and felt that the sooner a certain number of them could have the benefit of the 
expert teaching of Drs. Hingson and Edwards, the better off the patients would 
be. There is no way that we can control its use throughout the country so that 
it seems only logical to carry on an educational program. If some doctor out 
in the sticks wants to try it and a patient dies, that does not mean that the 
method itself should be condemned. 

In regard to Dr. Cary’s question, there is no doubt in our minds from our 
observations, that the first stage of labor is unquestionably shortened. One of 
the most frequent mistakes made in using continuous caudal analgesia is that it 
is given too soon. We allow our patients to have at least one hour of fairly 
good labor before starting the injection. It has been our observation that the 
contractions of the uterus increase, decrease, or remain the same, just as they 
do in any labor with or without analgesia. On several occasions, if we thought 
the patient was in for a long labor, we have carried her along for several hours 
under barbiturates and then finished the labor under caudal. In other eases where 
we felt the labor was not progressing satisfactorily under the caudal analgesia, 
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we have withdrawn it and used other methods for the relief of pain during labor 
and delivery. 

In our study we were probably most interested in morbidity as we did not 
know what to expect following this procedure. I can truthfully say that in our 
series we had no untoward sequelae and our morbidity rate was the same in those 
who had this form of analgesia as in those who did not have it. 

One of the chief criticisms has been that the patients given continuous caudal 
analgesia require catheterization for days following delivery. This is not true. 
A patient, no matter what form of analgesia is used, if allowed to have a dis- 
tended bladder for a long period of time during labor, will have to be catheterized. 
It is therefore important that the bladder be emptied by catheter during the 
course of labor and not allowed to become distended. 


In closing may I thank you for your kind reception and again tell you that 
this is simply a report of what we have observed. We studied this method from 
many angles before we tried it and we believe that there are still many problems 
which should be studied more carefully. At the present time our pediatric depart- 
ment is endeavoring to ascertain whether or not any of the metycaine gets to 
the baby. We have arrived at a point, however, where we feel that under the 


conditions laid down, this is a safe procedure and shall continue to evaluate it 
further. At the present time I think we can report sufficient progress to say 


that continuous caudal analgesia is here to stay. 
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ITTLE evidence of lower motor or sensory nerve degeneration has 
been reported from single injections of cocaine derivatives, but 

the possibility of such damage from their prolonged application has 
not been ruled out. In view of the introduction of continuous nerve 
block anesthesia, both spinal (subarachnoid) and caudal (epidural), 
such an investigation is of practical significance. A few cases of tran- 
sient paresthesia and leg pains following continuous caudal anesthesia 


for labor have suggested the possibility of nerve impairment. 

The problem as outlined for this experiment was (1) to administer 
epidural anesthesia to the dog via the caudal canal; (2) to determine if 
nerve degeneration (motor) may result from continuous epidural anes- 
thesia as ascertained by chronaxie determinations and observations of 
the behavior of the dogs; (3) to study the effeets of epidural anesthesia 
upon the dog. 

The anesthetic agent was placed’ in the epidural space through a 
needle entering the canal between the bifid spinous processes of the lower 
sacral vertebrae. The needles employed were 20 gauge, 314-ineh with 
stilette. Verification of the proper placement of the needle was at first 
made by dissection. It was observed that the patellar reflex was quickly 
abolished after injection within the epidural space while injection out- 
side the eanal left the reflexes intact. The first dog which had been 
injected with 1144 per cent metyeaine tinted with methylene blue died of 
respiratory paralysis. Removal of the laminae of the spinal vertebrae 
revealed staining of the epidural fat up to the mideervieal region. 

Dogs ranging in weight from 7.75 kg. to 20.5 kg. and of both sexes 
were anesthetized with sodium pentobarbital given intravenously in 
dosage of 35 mg. per kg. of body weight at first and later 25 mg. per kg. 
This anesthesia provided the required immobility necessary for inserting 
the caudal needle. The effect of barbiturate anesthesia*® in this quantity 
did not appreciably alter the normal chronaxie measurements though the 
deep reflex (patellar) was definitely enhanced. 

Metyeaine was chosen as recommended by Hingson and Edwards*~* 
for continuous caudal anesthesia in the parturient. Eight animals 
were given metycaine 11% per cent in saline in the proportion of 30 e.e. 
to 70 kg. of body weight comparable to the dosage in the human being. 
Four animals were given 5 per cent solution in saline but in smaller 
volume in view of previous experience of respiratory failure. Five 
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animals received injections of 714 per cent in saline solution also in 
smaller quantity. The reason for this increased strength of solution 
was to estimate a tolerance or margin of safety. 

Of the animals receiving metycaine 114 per cent, two died and six 
survived. The deaths were ascribable to respiratory failure, presum- 
ably due to blocking of the roots of the intercostal and phrenic nerves. 
The muscles first depressed were the intercostals, next the diaphragm, 
after which could still be seen the action of accessory respiratory mus- 
cles in the head for a short time. Five animals received the 5 per cent 
solution with the loss of two under similar circumstances. Five ani- 
mals were given 714 per cent strength of which two failed to survive. 
The majority of the deaths occurred in the first half of the series 
before the appropriate dosage had been ascertained. 

The determinations of normal chronaxie were made during the 
period of anesthesia. Subsequent determinations were made at the 
end of one and two weeks upon the same muscle groups; namely, the 
posterior muscles of the legs innervated by branches of the sciatic 
nerve. Barbiturate anesthesia was administered for each chronaxie 
test to secure adequate relaxation for reading the minimal muscle 
twitches. The weekly intervals were chosen because a one-week inter- 
val after nerve damage will give a considerably prolonged chronaxie 
time as shown experimentally.*. A few animals of docile nature were 
administered the caudal block in the absenece,of barbiturate general 
anesthetic. In these the chronaxie readings were little if any different 
from the others. 

After a few trials the needle was placed in the caudal canal with 
little trouble. Upon experimentation it was found that 114 per cent 
metyeaine in saline could be injected 0.43 ¢.c. per kg. of body weight 
at 90- to 120-minute intervals, 5 per cent metyeaine in saline could be 
injected 0.333 ¢.c. per kg. of body weight at 120-minute intervals, and 
that the 714 per cent solution in saline could be used 0.18 ¢.c. per kg. 
also at 120-minute intervals. Increased frequency of injection resulted 
in too high and fatal anesthesia. Increased volume also caused respira- 
tory failure. Speed of injection apparently did not modify the results. 

These concentrations with the amounts given at the specified inter- 
vals produced the desired amount of caudal block as evidenced by lack 
of patellar reflex, lack of flexion response to painful stimuli, lack of 
movements when the rest of the body was shivering in the anesthetized, 
or with voluntary motion in the unanesthetized. The minimum dura- 
tion of the anesthesia was approximately 8 hours, and the maximum 
was 914 hours. 

There was an average lowering of the blood pressure of 23 mm. Hg 
systolic and 24 mm. He diastolic in the seven animals studied. The 
method of determining blood pressure was by auscultation, using a 
pneumatic cuff on the upper part of the forelimb.° 
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Nembutal anesthesia prevented convulsions in the group receiving 
metyeaine 714 per cent. The three dogs given caudal block with this 
strength metyeaine who had no barbiturate all manifested convulsions. 

In all cases the normal chronaxie time ranged from 0.1 to 0.3 sigma 
(1 sigma = 0.001 second). In only one dog (No. 6) was there any 
definite change in the reading, which increased from 0.2 sigma to 4.0 
sigma at the end of a week and to 10.0 sigma after two weeks. The 
muscular movements were subnormal. At the end of one month the 
chronaxie had returned to normal as had also the muscle coordination 
and strength. This dog was injected with metyeaine 5 per cent in 
saline. In all other dogs there was no muscular weakness. The factor 
of trauma to the nerve trunks from the needle in this dog is not ruled 
out. The needles were found on dissection to lie in contact with the 
lower spinal nerve roots and might well have produced local trauma 
in this ease. 

The high incidence of mortality in the animal cannot be explained 
entirely by the increased strengths of solution used in this experiment. 
Two dogs died from each of the three different concentrations em- 
ployed. In view of the high level of penetration of the blue dye, as 
detected by dissection, it would appear that volumes of solution com- 
parable to the dosage in human beings ascend to higher levels in the 
animal. A relatively smaller epidural space in the animal might well 
explain this phenomenon. 


Summary and Conclusions 

1. Dogs were given prolonged caudal anesthesia with 114 per cent, 
5 per cent, and 714 per cent solutions of metycaine in normal saline 
with little or no residual damage to neuromuscular mechanism. 

2. Sodium pentobarbital apparently inhibited convulsions in the group 
of dogs given 714 per cent metycaine. 

3. Height of anesthesia depended on frequency of injection, strength, 
and volume of solution. 


4. Blood pressures were uniformly diminished on administration of 
the caudal block in seven animals. 


5. Deaths under the anesthesia were due to respiratory failure. 
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FURTHER STUDIES WITH CONTINUOUS DRIP CAUDAL 
ANESTHESIA* 


NATHAN Buiock, M.D., New York, N. Y. 


HE continuous drip method’ of caudal anesthesia, a modification 

of the original technique of Edwards and Hingson, was first pub- 
lished because we found that it permitted a more even anesthesia and 
eliminated the danger of large rapidly injected doses at all times dur- 
ing the course of labor. Further studies with this method produced 
the ‘‘saline rate test’’ to detect inadvertent puncture of the dura and 
the ‘‘palm test’’ to determine subcutaneous insertion of the needle.’ 
As a result of additional clinical experimentation, this method has been 
somewhat modified, and it is the purpose of this paper to present these 
changes and to discuss certain controversial steps in the procedure. 

In our previous papers, a 1 per cent solution of procaine was ad- 
vised. This was administered at the rate of 15 to 20 drops per minute. 
Results were satisfactory, but in a few cases there was a rather pro- 
found drop in blood pressure, accompanied by pallor, feeble pulse, and 
thirst. These patients invariably showed a high level of cutaneous 
anesthesia. Since the level of anesthesia depends on two factors: the 
rapidity of administration and the volume introduced, we found, by 
using a 2 per cent solution 8 to 12 drops per minute, the anesthetic 
ean be kept more easily at the desired level, and the tendency for shocek- 
like symptoms to occur is greatly diminished. The same number of 
milligrams per hour is given, but in half the volume and at a slower 
rate. 

The malleable spinal needle previously suggested is no longer em- 
ployed. A new needle (Fig. 1), patterned after that of Edwards and 
Hingson, has proved more successful. This 17 gauge, hubless needle 
is far less likely to rotate or to be pushed through the dura by move- 
ment of the patient. Unlike a 19 gauge needle, this needle has suffi- 
cient body to resist breaking provided that it is not grossly overused. 
It has been used in 100 eases without complications. The improved 
quality of the needles has eliminated the principal advantage of the 
catheter method, a technique which undoubtedly is more traumatie and 
possibly more likely to produce infection because of the difficulty in 
sterilization, the excessive manipulation, and the increased trauma. 

The author has recently devised another needle (Fig. 2) which un- 
fortunately has not yet received sufficient use to evaluate fully. It is 
a 3 inch, 17 gauge malleable needle with the Hingson and Edwards 
type of hub. The point of the needle is closed and blunted. There are 
two small side holes almost 14 em. from the tip. The purpose of this 


*The Abbott Laboratories supplied the procaine and equipment. Becton and Dick- 
inson aided the development of the needles. 
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needle is to increase the safety of the indwelling needle as it is be- 
lieved that the blunted tip will push rather than pierce the dura if the 
patient were to make pressure on the needle. The needle sometimes 
needs preliminary skin boring similar to a technique described by 
Lundy. The anesthetic flows easily through the lateral holes and is 
distributed more equally to both sides of the caudal canal. 


It must be emphasized at this point that only 17 gauge needles 
should be used for this method. The previously described saline rate 
test to differentiate between a caudal and spinal injection depends on 
certain fixed conditions, and any deviation will, of necessity, invalidate 
the established criteria. For example, markedly different rates of flow 
can be obtained in a given patient by substituting a 19 gauge or a 15 
gauge needle. The 17 gauge needle has been found most satisfactory 


b 
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Fig. 1.—Three-inch 17 gauge malleable needle with Hingson hub and side opening. 
Fig. 2.—Three-inch 17 gauge malleable needle with closed, blunted tip and two side 
openings. 


as it permits a continuous drip for long labors, yet it produces the 
clearest differentiation between the caudal and spinal rates. The 19 
gauge needle often did not allow passage of sufficient drug by gravity 
to maintain anesthesia, and a 15 gauge needle was not only found to 
be too traumatic, but it produced a caudal rate so rapid that it was 
easily confused with the spinal rate. 


The palm test was probably not given sufficient emphasis in our 
original description since it has proved to be 100 per cent accurate in 
eliminating the most frequent cause of unsuccessful analgesia—namely, 
injection superficial to the sacrum by an operator unaware of his error. 
In all other methods, this error is more possible as it depends on pal- 
pating the subcutaneous infiltration, a procedure which is often diffi- 
cult, especially in the obese patient. The palm test is visual and re- 
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moves all doubt in the mind of the operator. We have encountered on 
several occasions, cases in which no pulsation or bulge could be pal- 
pated, yet the needle was improperly inserted, and this could only be 
determined by the palm test. These findings were repeatedly checked 
by x-ray and without exception, the test was substantiated. Since its 
adoption, there have been no failures except in three instances when 
we were unable to enter the caudal canal for anatomical reasons. The 
author feels that this almost infallible test is sufficient reason in itself 
for using the continuous drip method. 


Results 


One hundred fifty pelvic deliveries and 35 surgical procedures have 
been performed under continuous drip caudal anesthesia. These cases 
are mostly from the obstetrie service of Sinai Hospital, Baltimore, Md.., 
plus some from private practice. They include the previously reported 
series.” 

There were no maternal mortalities in this series, and none of the 
four fetal deaths were due to the anesthetic; a finding which was con- 
firmed at the autopsy table. Almost every type of pelvie delivery was 
successfully performed. We found, like many other authors,*° a 
shortened, almost painless first stage and a delivery, accomplished with- 
out inhalation anesthesia, characterized by decreased blood loss and 
absence of fetal distress. 

Since instituting the saline rate test, there have been no eases of 
inadvertent spinal injection. All cases which received the anesthetic 
first satisfied our criteria for a caudal rate of flow with saline. AI- 
though dural penetration could not be proved, the anesthesia was with- 
held in 3 other eases because this rate was exceeded. 

Thirty-five surgical procedures, including low cervical, classical and 
Porro cesarean sections, hysterotomy, hemorrhoidectomy, anterior and 
posterior colporrhaphy, tubal sterilization, appendectomy, salpingec- 
tomy, oophorectomy, and curettage, were performed under this method 
with complete surgical anesthesia and no serious complications. 

Seventeen cesarean sections were performed without maternal or 
fetal death. Lahmann and Mietus® recently reported 48 cesarean sec- 
tions under single injection caudal anesthesia. We have obtained sim- 
ilar favorable results. A complete abdominal anesthesia is produced 
with minimum risk to mother and baby. The objections they raise are 
due to the single injection technique, and these can be eliminated with 
continuous drip anesthesia. They reported several cases in which the 
anesthesia wore off before the operation was completed. Obviously, 
this does not oceur with a continuous technique. They also had three 
failures which they attributed to the fact that they did not realize that 
the solution was being injected subcutaneously. The error can easily 
be eliminated with the palm test of the continuous drip method. The 
only apparent real objection to this method is the slowness with which 
satisfactory anesthesia develops. With our method about 30 to 40 
minutes must elapse before the surgeon may proceed. Except in cases 
of emergency, this interval offers no real obstacle. 


Summary 


One hundred fifty pelvie deliveries and 35 surgical procedures, in- 
cluding 17 cesarean sections, were performed under continuous drip 
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caudal anesthesia. Results were highly satisfactory, especially in the 
latter part of the series where certain modifications of the previously 
reported technique have reduced complications to a minimum. Break- 
ing of the indwelling needle has become a remote possibility with the 
new types that are now available. Since instituting the saline rate 
test, no inadvertent spinal administration has occurred. The newly 
advised dosage has reduced reactions since the smaller volume con- 
fines the anesthesia to lower levels. The palm test has eliminated the 
possibility of complete failure due to subcutaneous injection. 
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PARAVERTEBRAL SYMPATHETIC NERVE BLOCK, 
A METHOD FOR THE SAFE AND PAINLESS CONDUCT 
OF LABOR 


SHIRAS M. Jarvis, M.D., San FRANCISCO, CALIF. 
(From the Department of Obstetrics and Gynecology of the University of California 
Medical School and the University of California Hospital) 
ITH the advent of regional anesthesia a great boon was given 
to the field of obstetrics. The first real advance toward an 
understanding of the sensory pathways from the uterus was made by 
Cotte in 1925 when he introduced his operation for the relief of 
dysmenorrhea by section of the presacral nerve plexus. Study of 
patients who had undergone this operation, revealed that all of them 
had decreased pain with subsequent childbearing, and most, indeed, 
had absolutely none. The location of this plexus is such that blocking 
it during labor is a mechanical impossibility, and the operation is too 
extensive to warrant frequent use. 


Dellepiane and Badino in 1927 worked on the theory that the nerves 
of the presacral plexus were in communication with the hypogastric 
plexus. They developed a somewhat complicated and intricate tech- 
nique for blocking the hypogastric plexus in patients during labor 
and were successful in abolishing the pain of uterine contractions, but 


their method was too difficult and entailed not a little danger so its 
routine use has seemed impracticable. 

Cosgrove in 1932 published a series of over one thousand eases in 
which spinal anesthesia was used for final delivery, as well as the end 
of the first stage of labor. The dangers of spinal anesthesia in a 
pregnant woman are now well recognized, and in addition, its use to 
control the pain of labor is ill advised due to the fact that it slows, 
and frequently stops the progress of labor. 

Cleland in 1933 published an excellent paper with the first conelu- 
sive evidence of the innervation of the uterus. By means of animal 
experimentation, and clinical observation upon the referred pain of 
patients during labor, he deduced that the nerve pathways of the 
uterus, as far as sensory stimuli were concerned, came through T-11 
and T-12. He substantiated this by blocking the dorsal nerve roots 
and their corresponding rami communicantes, and successfully abolished 
the pain of uterine contractions. He carried a few such patients 
through labor in this manner, and delivered them with a low eaudal 
anesthesia. 

Hingson and Edwards in 1948, first published their work on con- 
tinuous caudal anesthesia which is, in substance, a roundabout method 
of accomplishing the same type of block as that achieved by Cleland 
in 1933, except that they used only one needle puncture and carried the 
anesthesia as long as desired by repeated injections. 

Schumacker, Hellman and Manahan in 1948 published a series of cases 
of patients in labor in which the pain was controlled by a single paraver- 
tebral sympathetic nerve block. They were unimpressed with its value, 
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due to the relatively short duration of anesthesia. The author had the 
privilege of observing the first of the cases reported by Manahan, and 
felt that the method deserved further study, and hence has earried 
forward his investigations which are now reported. 


The results sought in this work are for the complete relief of labor 
pain without slowing or impeding the progress of labor, with safety 
to both mother and child, with uncomplicated means of delivery, and 
with no undesirable sequela. It was my thought that temporary sup- 
pression of painful stimuli transmitted by way of the paravertebral 
sympathetic chain could be repeated whenever and as often as necessary, 
and that the method of block should be simplified to the greatest possible 
extent. 

Technique 


The instruments and equipment have been reduced to the simplest 
items. A tray is prepared which contains the necessary equipment, 
which ean be easily sterilized and covered with a sterile towel. The 
tray needs only the following: Two folded sterile towels for draping, 
one large Luer Lok syringe, one No. 24 gauge hypodermic needle, two 
No. 20 or 22 gauge spinal puncture needles, five or six gauze sponges 
for cleaning the skin, one clamp suitable for holding the sponges, and 
a sterile bottle of one per cent procaine in saline solution containing at 
least 75 cubic centimeters of the solution. A No. 18 gauge needle is 
helpful for transferring the anesthetic agent from the bottle to the 
syringe. 

Patients were treated without preference, both multipara and 
primipara, as they came to the delivery floor in’so far as they could be 
followed with adequate notes and observation. Definite criteria for 
labor were established as follows: The pains were established as 
regular, of five- to seven-minute intervals and normal duration. The 
cervix was effaced and partially dilated. The blocks were given through 
the interspace between L-1 and L-2, and were repeated whenever 
necessary as evidenced by returning of subjective pain. A perineal 
pudendal block was used for the actual delivery of the baby. Accessory 
medication by mouth was not used until twenty cases had been delivered 
using only paravertebral and perineal blocks. It was then found to 
be advantageous to use a small dose of sodium pentobarbital. 

To obviate perineal pain completely, it is necessary to block not 
only the pudendal nerve but also the ilio-inguinals. To avoid the 
necessity of blocking the ilio-inguinals, two or three breaths of nitrous 
oxide and oxygen are given with the last one or two pains to control 
the pain due to stretching of the labia. 

Solutions of anesthetic agents tried included 1 per cent procaine in 
saline, 2 per cent procaine in saline, 1 per cent procaine in oil, and 
metyeaine. Of these, 1 per cent procaine in saline gave equally good 
results, and as it is far less toxic, it consequently was the anesthetic 
agent of choice. 

Episiotomy was used in all deliveries. Spontaneous delivery was the 
rule although no hesitation was felt in the use of foreeps when indicated. 

Since the nerve fibers carrying pain stimuli from the uterus enter 
the cord at T-11 and T-12, injections must be made below this level in 
order to be effectual. These fibers lie lateral to the vertebral column 
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in the upper lumbar region but, in order to form the sacral plexus, they 
curve over and come to lie on the ventral side of the veterbrae column 
in the lower lumbar and sacral regions. Consequently, injections 
through the lower lumbar levels are apt to be unsatisfactory because 
of the increasing difficulty of placing the anesthetic agent in the 
optimum position. Therefore the interspace between L-1 and L-2 was 
chosen as the logical and best level for injecting the sympathetie chain 
although if this is unsuitable because of vascular or skeletal abnormality, 
the next interspace, between L-2 and L-3, ean be used. However, if 
bleeding is encountered with the insertion of the needle it is best to 
consider the ease unsuited for this means of anesthesia. 

The actual method of inserting the needles and anesthetic agent 
has been simplified and is carried out as follows: The patient is placed 
in a sitting position on the side of the bed, bent forward as much as the 
pregnant uterus will allow. The back is cleaned with a suitable anti- 
septic agent for the skin, and sterile rubber gloves are worn by the oper- 
ator. The first lumbar spine is identified, and a wheal raise in the skin 
5 eentimeters lateral to each side. Standard 20 gauge lumbar puncture 
needles are then introduced through the wheals at an angle of about 60 
degrees with the skin, slanting inward. No further injection need be 
made for the insertion of the needle other than the skin wheal. The 
needle passes between the transverse processes of the first and second 
lumbar vertebra, and as the point is felt against the body of the 
vertebral column, it is then straightened to an angle approaching 90 
degrees with the skin, and passed beside the body of the vertebra a 
distance of approximately 114 centimeters further. If the needle strikes 
a transverse process, it can be routed around this by going above it 
with but little difficulty, fortunately, this is a relatively unusual 
occurrence. Needles are placed on each side before an injection is done, 
careful aspiration with the bevel of the needle in all four directions is 
done before any solution is injected. The needles are inserted to a 
depth governed by the depth of the body of the vertebra. This may 
be eight, ten, or twelve centimeters depending upon the patient but 
as this thickness is muscle and subeutaneous fat there is no danger of 
puneturing important structures. By placing the needles just above 
the transverse processes, one avoids the vessels which lie on their lower 
surfaces and likewise avoids striking the somatic nerve trunks as they 
leave the spine. Thirty cubie centimeters of one per cent procaine in 
saline is then injected at each of these two sites. The needles are then 
withdrawn, and the injection sites sealed with flexible collodian. 
Aspiration of blood indicating a rich capillary plexus or the puncture of 
small vessels is a contraindication for injection. Other contraindica- 
tions will be dealt with later in the paper. The entire time necessary 
for the injection, from the time the patient is prepared until she ean 
again lie down, is seldom over five or six minutes, and the pain of the 
uterine contractions is abolished immediately. 

Perineal pudendal blocks can be effected by any of several methods. 
The author prefers a long small gauge needle. Only one puncture is 
made and this at the fourchette, the needle being maneuvered without 
completely removing it. Injections are made laterally where the 
pudendal nerve emerges from under the gluteal muscle and also in 
Aleoeck’s canal. It was likewise found advantageous to infiltrate the 
labia majora with a small amount of procaine. 
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Results 

In all, seventy cases have been treated in this way; forty-six of 
which were primiparas and twenty-four multiparas. They were given 
as many injections as each required. Many patients arrived at the 
hospital with labor definitely established, and the cervix dilated some- 
times several centimeters. Consequently, the majority of these patients 
required only one block; others were given multiple injections as 
necessary, as shown by Table I. 


TABLE I. SHOWING THE INCIDENCE OF MULTIPLE INJECTIONS IN PATIENTS 
REQUIRING MorE THAN ONE 


NUMBER OF INJECTIONS PRIMIPARA MULTIPARA 
25 

15 

4 


9 


In the primipara group, the average length of anesthesia for each 
individual nerve block was one hour and thirty minutes. Many of the 
blocks lasted through delivery, and therefore, an accurate determination 
of their length of action is not possible. The same is true of multiparas, 
and the average length of anesthesia in those injections, where it could 
be measured, was one hour and twenty-four minutes. In all cases there 
was immediate relief of pain although the uterine contractions were of 


the same frequency and duration, and the quality, as determined by 
inspection and palpation, remained unchanged. , Fetal heart tones were 
earefully followed throughout, and in all cases remained normal. 


The duration of labor varied over a wide range. One case was 
prolonged, lasting thirty-six hours, and two cases were under three 
hours. None were precipitous. In the primiparous group, the average 
length of labor was twelve hours and thirty minutes, divided into a 
first stage of eleven hours and eighteen minutes; second stage, one hour 
and three minutes; third stage, nine minutes. In the multiparous 
group, the average of all cases was ten hours and thirty-two minutes for 
total duration; nine hours and fifty-four minutes, first stage; twenty- 
seven and one-half minutes, second stage; and ten and one-half minutes, 
third stage. These figures show to better advantage if the dilatation, 
when the blocks were first started, is taken and the time necessary for 
complete dilatation to occur is considered, as many of these cases had 
been in labor for some time at home before coming to the hospital. 
The average dilatation of all cases of primiparas at the time the first 
block was given was five and three-tenths centimeters, and the time 
necessary to attain complete dilatation was one hour and _ fifty-four 
minutes! As an average of all the group of the multiparas, the average 
dilatation at the time of the first block was four and six-tenths centi- 
meters, and the time necessary to obtain complete dilatation, when 
averaged, was exactly the same as primiparas, one hour and fifty-four 
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minutes! From this, it can be seen that the blocks had an apparent 
effect of greatly increasing the rate of dilatation, and indeed, frequently 
one could feel the cervix dilating during the course of a rectal examina- 
tion. This of course, does not mean that if sympathetic nerve blocks 
are started with the first pain of labor that all labors would be of only 


four hours’ duration, as the progress of labor is usually more rapid as 
its termination is approached. However, there seems to be no question 
about the accelerating effect of these injections upon the progress of 
labor. 

Of the forty-six primiparas, thirty-eight of the deliveries were spon- 
taneous, two were by breech extraction, and six were by outlet forceps. 
In the multiparous group, the twenty-four deliveries were all spon- 
taneous. All seventy of the babies were in excellent condition at birth, 
and in no instance was resuscitation necessary. 

Blood loss was measured wherever possible. In many eases, due to 
a Dunean type of placental delivery or accidental addition, of amniotic 
fluid, or antiseptic solutions to the Pastore apparatus, blood loss had 
to be estimated, hence, the reason for the two figures. In primiparas, 
twenty-nine cases had a measured blood loss, the average being 245 
eubie centimeters. Those estimated were seventeen in number, and 
the average estimated amount was 270 eubie centimeters. In the multip- 
arous group, 208 cubic centimeters was the average estimated blood 
loss in fourteen eases, and 225 cubie centimeters was the average esti- 
mated blood loss in the other ten. It must be borne in mind, when 
examining these figures, that all of these cases had episiotomies of 
generous proportions, and that the blood loss from this incision is also 
included in these figures. There was one ease of post-partum hemor- 
rhage of 900 cubie centimeters, measured. This was in a primipara 
whose uterus became incarcerated in the pelvis. The bleeding stopped 
immediatel 
no other eases of hemorrhage. 


vy after the uterus was lifted into the abdomen. There were 

The average hospital stay for primiparas was 9.3 days post partum. 
There were three patients in this group who had a cervical obstruction 
to lochial drainage and a correspondingly morbid course. Temperature 
dropped immediately to normal upon establishing drainage by means 
of uterine aspiration. In the multiparous group, the average hospital 
stay was nine days post partum. There was one case of impaired 


TABLE II 


MULTIPARA 


ROA 
LOT 
ROT 7 | 
LOP ; 
ROP 5 9 
LSP 
RSA 
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lochial drainage with subsequent morbid course which was immediately 
relieved by uterine aspiration. There was one ease of subinvolution in 
a para vi which was found at her six weeks’ post-partum examination. 


Almost all positions were encountered in this group of patients as 
can be seen by Table II. 

Most of the babies were of normal size. <A total of five out of the 
seventy were over 4,000 grams, and three were under 2,500 grams, the 
remainder being normal. Of the complications encountered, there were 
fourteen posterior presentations, two breeches, three premature babies, 
one toxemia, one cardiac case, one urinary tract infection, one patient 
who had had a previous cesarean section for bleeding, and one case had 
a blood tap on here second injection. The first ten in each of the 
two groups, primiparas and multiparas, received no medication other 
than the paravertebral sympathetic blocks and the perineal pudendal 
blocks for delivery. Thereafter, patients received on the average, %o 
of a gram of sodium pentobarbital, providing delivery was not imminent. 
Nitrous oxide-oxygen mixture was given for the last one or two labor 
pains prior to delivery of the head, to ease the expulsive discomfort 
as well as the stretching of the labia. 


Discussion 


This method produces no skin anesthesias, motor weakness or pares- 
thesias. The patient can move about in bed to any position she desires, 
she can sleep or read as she wishes, and is able to maintain her food and 
fluid intake in a normal manner. 

There seems to be no doubt that the first stage of labor is markedly 
accelerated by paravertebral nerve block. There is rapid dilatation 
of the cervix, apparently due to relaxation, as the quality and frequency 
of labor pains are completely unchanged. 

In the case of the one toxemia in this series, blood pressure fell to 
normal, and the patient seemed clinically, as well as subjectively, im- 
proved. No conclusions can be drawn from this one ease, but it at least 
gives promise of some benefit, and is not contraindicated. 

It is not a panacea for all obstetrics and will not prevent any post- 
partum complications. One patient who had had four paravertebral 
blocks developed a post-partum thrombophlebitis, however, morbidity 
was decreased in this group although the number of cases is too small 
to draw extensive conclusions. Recovery is as rapid as in eases receiving 
other types of treatment. Complications numbered only one, and there 
is considerable question as to whether the method of analgesia was 
responsible or not. This was a patient who had an hysterical anesthesia 
to pain, but not to touch or to pressure, from a level at the clavicles 
down to the knees which was symmetrical, resolved slowly over a course 
of hours, and had no sequela. No hyperesthesias or paresthesias were 
found in any ease. 
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All patients in this group were carefully observed and followed pre- 
natally, through labor and delivery, during their post-partum course 
in the hospital, and at the six weeks’ post-partum examination. 

Multiparas were extremely enthusiastic, having had previous experi- 
ence with childbirth without such relief. Primiparas were less enthu- 
siastic because the blocks prevent the pain of uterine contractions only, 
and the perineal blocks prevent the pain of actual delivery, however 
there is no inhibition of the expulsive forces or the reflexes which are 
necessary for spontaneous delivery. These expulsive stimuli are those of 
pressure, and if these feelings are abolished, spontaneous delivery takes 
too long to accomplish, and often is impossible. Several patients have 
stated that it is not a pain so much as a discomfort comparable to the 
passage of ‘‘a large firm stool.’’ The giving of nitrous oxide and oxygen 
for the last efforts of the second stage greatly relieves this discomfort. 

All babies in this series were born in excellent condition, breathed and 
cried immediately and spontaneously, and were of good color. The 
The course of the babies remained normal throughout the hospital 
stay. 

To my knowledge, this is the first series of cases in which labor has 
been conducted by this method. Much more work must be done before 
definite conclusions can be reached. It may well be that ureteral cathe- 
ters can be inserted through the lumbar puncture needles, and sealed 
in place with collodion and a continuous type of anesthesia be given. 
This will await further work. 


Summary 
In all, seventy cases of labor were carefully observed and followed, 
and their pains were relieved by single or multiple paravertebral sym- 
pathetic blocks and perineal pudendal blocks. The method is safe and 
simple and without sequelae, and can be done without elaborate equip- 
ment or extensive technical training. It seems to definitely speed the 
dilatation of the cervix without the many tiny lacerations so frequently 
seen post partum. Spontaneous delivery is the rule. Contraindieca- 
tions to this procedure have been indicated. The first results from the 
management of labor by this method are gratifying, and further study 
is needed and is indicated. 
Conclusions 
1. Pain stimuli from the uterus travel by way of the sympathetic 
system and enter the cord at the last of the thoracic rami ecommuni- 
cantes. 
2. The pain of labor can be relieved by blocking the sympathetic 
chains in the lumbar area of the back. 
3. Blocking of these nerves apparently speeds the dilatation of the 
cervix. 
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4. A method for obtaining painless labor and childbirth and obtain- 
ing spontaneous delivery without difficulty has been presented. 
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Hathaway, Head of the Department of Anesthesia of the University of California 
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this paper would have been impossible; and to Dr. Herbert F. Traut, Professor of 
Obstetrics and Gynecology at the University of California Medical School, for his 
invaluable criticism and suggestions in the preparation of this report. 
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INFORMATION REGARDING THE TIME OF HUMAN 
OVULATION DERIVED FROM A STUDY OF 3 
UNFERTILIZED AND 11 FERTILIZED OVA* 


JOHN Rock, M.D., AND ArtHUR T. Hertic, M.D., Boston, Mass. 


(From the Fertility Clinic Laboratory, Free Hospital for Women, Brookline, Mass., 
and the Department of Pathology, Harvard Medical School) 


N AN effort to discover the time of human ovulation in the menstrual 
cycle, we utilize in this paper the data associated with 11{ fertilized 
and 3 unfertilized human ova collected during our joint investigation. 
The 11 embryos were found in the extirpated uteri of surgical patients. 
One of the unfertilized eggs (St-39-2044) was isolated from a ripe fol- 
licle; the second and third (Pe-41-749; and Mu-43-19, respectively) were 
unfertilized ova washed out of tubes. We will first consider the un- 
fertilized eggs and then the series of 11 young embryos. 


I. Unfertilized Ova 


A. A Follicular Egg in the Late Anaphase of the First Maturation 
Division.—(St-39-2044), Dated Less than 1 Day Preovulatory.— 


This ovum was obtained from its unruptured follicle after laparotomy 
on the eleventh day of the menstrual cycle. In this case, the onset of 
catamenia in 18 recorded cycles prior to operation had ranged from the 
twenty-fifth through the twenty-ninth days (Mean: 27 +2 days). 

A section of this egg, which was fixed within 1 hour after recovery 
(Fig. 1), shows the vitellus surrounded by granulosa cells and enclosing 
the eccentrically placed nucleus, represented by two blurred masses of 
chromosomes on opposite ends of a well-formed spindle. The apparent 
absence of a polar body and the position of the chromosomal masses in- 
dicate that this egg is in the late anaphase of the first maturation di- 
vision. Fig. 2, a high-power view of the meiotic figure, shows the de- 


tails of the spindle and the separating chromosomes. 


Estimation of the Time of Ovulation 


To aid in computing the probable time of follicular rupture in the 
cases associated with the 3 unfertilized eggs, we have data derived from 
(1) endometrial histology; (2) histology of the follicle or the recent 
corpus luteum; and (3) cytology of the ovum itself (Table I). The 


*Read before the Conference on Biology of Female Fertility, held under the auspices 
of the National Committee on Maternal Health in New York City, January 15, 1943, 
and published in the Proceedings of the Conference. 

This study has been aided by grants from the Carnegie Corporation of New York, 
the William F. Milton Fund of Harvard University, and the Committee for Research 
in Problems of Sex, National Research Council. 

;Fifteen fertilized ova have been recovered in this study up to the present time. 
One of these, because it is pathologic, could not be dated, and hence contributed no 
information as to ovulation time. Three others have not been included in this report, 
since they were found only recently and have not been adequately studied. 
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Fig. 1.—St-39-2044. A follicular egg in the late anaphase of the first maturation 
division (dated less than 1 day preovulatory). The ovum was fixed in Bouin’s fluid, 
transferred to a plasma clot, and embedded in paraffin. Serial sections were cut at 
6-2/3u, and stained with hematoxylin and eosin. 450. 


Fig. 2.—St-39-2044. High-power view of the meiotic figure. The small gray are, 
representing the opposite mass of chromosomes, appeared more clearly defined in 
the next serial section. 1000. 


oy 
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catamenial history of the patient is of value for comparing the estimated 
length of the cycle under consideration in each particular case with the 
actual lengths of previous cycles. 


Fig. 3.—St-39-2044. Endometrium in active late proliferation. Fixed in alcohol- 
formalin; embedded in celloidin; sections cut at about 154, and stained with hema- 


toxylin and eosin. X200. 


(1) Endometrial Histology—On the eleventh day of the eyele, the 
endometrium in the case associated with the ripe follicular egg was still 
in very active late proliferation (Fig. 3). In accordance with our 
current standards, based on a theoretical evele of 27 days, with cata- 
3 UNFERTILIZED OVA 


TABLE I. TIME OF OVULATION COMPUTED From DATA OF 


CASE 


DAY OF 
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ON 
WHICH 
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TION 
TOOK 
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ENDO- 
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TRIAL 
DATING 


NEXT 
EXPECTED 
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(NEP) 
BASED ON | 
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TRIAL 
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AGE OF 
FOLLICLE 
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LUTEUM 


TIMATED 
AGE OF 
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DAY OF 
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TION 
(DAYS) 


ESTI- 
MATED 
DAY OF 
OVULA- 

TION 


{NTERVAL 
BETWEEN 
ESTI- 
MATED 
DAY OF 
OVULATION 
AND NEP 
(DAYS) 


NEXT 
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ON CTA. 
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St- 
39-2044 


1] 


<14* 


9 
>25 
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tive tissue to| 
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( Preovu- 
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(13) "4 


Pe- 
41-749 


14 
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43-19 


13 


*Late proliferative phase. 
fOvulation would probably have occurred from a few hours to 1 day later. 
tParentheses enclose number of cycles studied; ¥ indicates menstrual dates were from a 
written record, 
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ll to 12 


15 to 14 
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menia on the twenty-eighth day,’'2 we have dated it as somewhat less 
than 14 days. From the endometrial dating we may estimate when the 
next menstruation is due: in this case, in somewhat more than 14 days 
(28 — <14 = >14). Since operation took place on the eleventh day 
of the cycle, the next expected period would be due somewhat later 
than the twenty-fifth day: 11 + >14 = >25 (Table I, Column 4). This 
estimate of the next anticipated period is in accordance with the pre- 
vious catamenial history of the patient, as recorded in the last column 
of Table I. 


* 


Say 


Fig. 4.—St-39-2044. Wall of follicle from which the egg was recovered, showing 
transition of theca interna and granulosa layer toward luteinization. Fixed in 
formalin; embedded in celloidin; sections cut at about 154, and stained with hema- 
toxylin and eosin. X100. 


ot" 


(2) Histology of the Follicle—Although the follicle was slightly mu- 
tilated, its structure was still sufficiently well preserved to show that 
the connective tissue cells of the theca interna were already well ad- 
ranced toward complete luteinization and the granulosa cells likewise 
were changing in that direction (ig. 4). The establishment of a true 
corpus luteum was imminent. 

(3) Cytology of the Egg—Sinee the ovum was in the process of com- 
pleting the first maturation division which would have resulted in the 
formation of the first polar body, it was obviously on the verge of ovula- 


ROCK AND HERTIG: TIME OF HUMAN OVULATION 


Fig. 5.—Pe-41-749. A tubal egg (dated 2 to 3 days postovulatory). The ovum was 
photographed before fixation in a hanging- drop of saline solution about 36 hours 
after it had been washed out of the tube. 450. 


Fig. 6.—Pe-41-749. Same as Fig. 5, but photographed in a paramedian optical plane. 
Note object suggestive of polar body outside the vitellus. 450. 


OFS, 
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tion. This stage in the rabbit would be followed by ovulation about 2 
to 4 hours later.* Because no corresponding data in the human being 
are available, we may estimate that ovulation would doubtless have oe- 
curred within not more than 1 day; therefore we dated this egg as 0 to 1 
day preovulatory (Table I, Col. 6). 

Computation of the Length of the Postovulatory Phase.—Sinee the 
egg had been recovered on the eleventh day of the cycle, we may consider 
that had operation not taken place, ovulation would have occurred be- 
tween the eleventh and twelfth days of the evele (Table I, Col. 7). 
Subtracting this value (11-12) from the day of onset of the next esti- 
mated period, >25 (Col. 4), we obtain: 


Next Expected Period (NEP) Based cn Endometrial Dating >25 >25. (Col. 4) 
Estimated Day of Ovulation li to 12 


(Col. 7) 


Interval Between Estimated Day of Ovulation and NEP >14 to >138 (Col. 8) 
(Days) 

In other words, the postovulatory phase is here estimated to be somewhat 

more than 14 to 18 days long. 


B. A Tubal Egg (Pe-41-749), Dated 2 to 3 Days Postovulatory. 


The second unfertilized egg was washed out of the tube on the four- 
teenth day of the menstrual evele. Recorded dates of catamenial onset 
for 7 cycles preceding operation had ranged between day 26 and day 
30 (Mean: 28+2 days). 

The egg was photographed about 36 hours, after it had been washed 
out of the tube (Figs. 5 and 6). During this interval, it had been kept 
for about 6 hours at room temperature in tubal washings with Locke’s 
solution; 17 hours at incubation temperature in the patient’s serum; 
8 hours at room temperature, part of the time in the patient’s serum, 
and part in a mixture of serum and saline solution; and 5 hours in the 
icebox in a hanging-drop of saline solution. Undoubtedly, some infee- 
tion of the culture medium had occurred during incubation. In spite 
of this, however, the egg appears to be fairly well preserved with no 
obvious evidence of degeneration, unless the coarsely granular and finely 
racuolated cytoplasm indicates beginning atresia. The granulosa cells 
and the zona pellucida are clearly recorded in the photographs. In 
Fig. 6, taken in a paramedian optical plane, an object suggestive of a 
polar body is lying outside the vitellus, but the boundaries of the peri- 
vitelline space are not definable. 


Estimation of the Time of Ovulation 


(1) Endometrial Histology On the fourteenth day of the evele the 
endometrium showed definite evidence of a progestational change, as 
manifested by the vacuolization of the infranuclear cytoplasm of the 
glandular epithelium (Fig. 7). There was as yet, however, no lining- 
up of the nuclei; in other words, they were still in that position which 
we eall ‘‘pseudostratification.’? The glands were characteristically 
twisted and ribboned. This stage we designate as of the sixteenth day; 
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Fig. 7.—Pe-41-749. Endometrium characteristic of the 16th day of a 27-day cycle. 
Fixed in Bouin’s fluid; embedded in paraffin; sections cut at 6-1/4u; stained with 
hematoxylin and eosin. 200. 


Fig. 8.—Pe-41-749. Corpus luteum, somewhat traumatized, dated as 2 to 3 days. 
Fixed in Zenker’s solution; embedded in paraffin; sections cut at 6-2/3u, and stained 
with hematoxylin and eosin. 100. 
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that is, if menstruation is considered to take place on the twenty-eighth 
day of a standard cycle, this is to be regarded as a ‘‘minus 12-day’’ 
endometrium, dating backward from the onset of the next catamenia. 
Twelve days would be expected to elapse before the beginning of the 
next flow. Since operation had taken place on the fourteenth day of 
the cycle, the next period would then be due on the twenty-sixth day 
(Col. 4). As in the first case cited, the estimated length of the particu- 
lar eyele under consideration agrees with the catamenial history (Last 
Column). 

(2) Histology of the Corpus Luteum.—On section the corpus luteum 
corresponding to the tube from which the ovum had been recovered 
showed large areas of extravasated blood among the granulosa cells; 
some of these blood-filled spaces, especially near the central cavity, had 
undergone slight endothelialization (Fig. 8). A few fibroblasts were 
also noted near the central border of the granulosal cell layer. On the 
basis of this histologic picture, and in accordance with Brewer’s dating 
of corpora lutea,* we judged this gland to be between 2 and 3 days old. 

(3) Cytology of the Ovum.—Due probably to the long interval be- 
tween recovery of the egg and fixation (more than 38 hours), very little 
could be deduced from the stained section. Even that objeet which in 
the fresh specimen suggested a polar body could not be identified as 
such in the microscopic preparation. A large, round, well-defined nu- 
cleus, sparsely supplied with discrete particles of chromatin material, 
lay slightly off center within a highly vacuolated cell body.* The es- 
timation of the time of ovulation in this particular case, therefore, was 
derived mainly from a consideration of the histology of the endometrium 
and of the corpus luteum. i 

Computation of the Length of the Postovulatory Phase—In view of 
the estimated age of the corpus luteum (38 to 2 days) and of the endo- 
metrium (16 days), ovulation was judged to have taken place between 
3 and 2 days prior to operation; i.e., between the eleventh and twelfth 
days of the cycle: 14 — (3 to 2) = 11 to 12 (Col. 7). Subtracting 
this value (11-12) from the day of onset of the next estimated period, 
26 (Col. 4), we obtain: 

Next Expected Period (NEP) Based on Endometrial Dating 26 26 (Col. 4) 
Kstimated Day of Ovulation 11 to 12 (Col. 7) 


Interval Between Estimated Day of Ovulation and NEP (Days) 15 to 14 (Col. 8) 


The estimated postovulatory phase is therefore between 15 and 14 days 
in length. In the first case it was somewhat more than 14 to 13 days 
Jong. 

C. A Tubal Egg (Mu-43-19), Dated 3 to 4 Days Postovulatory.— 

The third unfertilized ovum was found in tubal washings after lap- 
arotomy on the thirteenth day of the evcle. No written record of men- 
struation was available. The patient stated that her last period had 
begun on the twenty-eighth day of the exele. 

This egg, not as well preserved as the second one, showed signs of 


beginning degeneration. The apparent presence of one, or possibly 


*The vesicular form of the nucleus may be due to a refusion of nuclear elements, 
as has_ been observed in rabbit ova following culture or activation by various agents 
(including low temperature), or by a combination of activating agents and culture.* 5 6 
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Fig. 9.—Mu-43-19. A tubal egg (dated 3 to 4 days postovulatory). The ovum was 
photographed before fixation in a hanging-drop of Locke’s solution about 9 hours 
after it had been washed out of the tube. 425. 


Fig. 10.—Mu-43-19. Endometrium characteristic of the 17th day of a 27-day cycle. 
Fixed in Bouin’s fluid; embedded in paraffin; sections cut at 6-1/4u4: stained with 
hematoxylin and eosin. 200. 
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two, polar bodies suggested that at least the first maturation division 
had been completed (Fig. 9). 

This specimen was photographed about 9 hours after it had been 
washed out of the tube. During this interval the egg had been kept in 
Locke’s solution at room temperature—for about 7 hours in a dish, and 
for the remaining 2 hours in a hanging-drop. 


Estimation of the Time of Ovulation 


(1) HKndometrial Histology.—As is seen in Fig. 10, the endometrium 
had advanced further toward the development of a true secretory phase 
than in the second case (Fig. 7). In contrast to their condition in the 
latter, the nuclei here were no longer in the position of pseudostratifica- 
tion, although infranuclear vacuolization was still marked in many 
glands, and mitotic figures, while present, were searee. The specimen 
was accordingly rated as of day 17; that is, 11 days would be expected 
to ensue before the onset of the next catamenia. Since operation had 
taken place on the thirteenth day of the cycle, the next period would 
be due on the twenty-fourth day of the eyele (Col. 4). 

(2) Histology of the Corpus Luteum.—The endothelialization of the 
blood spaces among the granulosa cells, and the fibroblastic aetiyity in 
the central cavity (Fig. 11), were more advanced here than in the see- 
ond ease (Fig. 8), although vascularization was still imperfect and no 
binding connective tissue was apparent. Some extravasated blood, a 
prominent feature of the second ease, was present here to a less degree. 
On the basis of this histologic picture, the corpus luteum was judged to 
be slightly older than that of the second ease; %.e., it was dated as 3 to 
4 days postovulatory. 

Computation of the Length of the Postovulatory Phase.—This egg has 
not as yet been sectioned. Since, from its appearance in the fresh state, 
little could be deduced besides the possible presence of one or two polar 
bodies, here again, the estimation of the time of ovulation is based mainly 
on the histology of the endometrium and of the corpus luteum. In view 
of the estimated age of the corpus luteum (4 to 3 days) and of the 
endometrium (17 days), ovulation was judged to have taken place be- 
tween 4 and 3 days prior to operation; i.e., between the ninth and tenth 
days of the cycle: 13 — (4 to 3) = 9 to 10 (Col. 7). Subtracting this 
ralue (9-10) from the day of onset of the next estimated period, 24 
(Col. 4), we obtain: 


Next Estimated Period (NEP) Based on Endometrial Dating 24 24 (Col. 4) 
Estimated Day of Ovulation 9 to 10 (Col. 7) 


Interval Between Estimated Day of Ovulation and NEP (Days) 15 to 14 (Col. 8) 


In this ease, therefore, the postovulatory phase is 15 to 14 days long. 
This value is the same as was obtained in the second ease, although the 
estimated lengths of the eycles under consideration in the two cases 
varied by 2 days; i.e., the next expected period in Pe-41-749 was due on 
the twenty-sixth day of the cycle, whereas that in Mu-43-19 was due on 
the twenty-fourth day of the evcle. The lengths of the preovulatory 
phases (11 to 12 days in Pe-41-749, and 9 to 10 days in Mu-43-19) 
varied by 1 to 3 days, while the corresponding postovulatory phases were 
constant, 
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II. Fertilized Ova 


In a recent communication’ we have described how data derived 
from a study of 11 young human embryos may be utilized for esti- 
mating ovulation time. In the present report we will briefly explain our 
procedure in this connection, and consider how conclusions so reached 
compare with those obtained from the 3 unfertilized eggs discussed 
previously. 


Fig. 11.—Mu-43-19. Corpus luteum dated as 3 to 4 days. Fixed in Bouin’s fluid; 
— in paraffin; sections cut at 6-1/4, and stained with hematoxylin and eosin. 
X100. 


Estimation of the Time of Ovulation 


As seen in Table II, in order to compute the time of ovulation from 
the available embryologie material, one must have information as to 
the following: (1) age of embryo; and (2) endometrial histology. 

(1) Age of Embryo.—The ages of 11 human embryos, listed in Table 
II (Col. 2), have been estimated by Doctors Streeter and Heuser of the 
Department of Embryology of the Carnegie Institution of Washington, 
by comparing the development of these specimens with that of monkey 
conceptuses of known ovulation ages. The ages are recorded as mean 
values; for example, in the first case, Mu-8020, the figure 7.5 indicates 
that this particular ovum is judged to be between 7 and 8 days old. 

(2) Endometrial Histology—Column 3 lists for each of the 11 cases 
the estimated number of days (after the day of operation) that, in view 
of its histology, would be required for the endometrium to reach the 
28-day, or catamenial, stage. Thus, in Mu-8020, we considered, on the 
basis of our endometrial standards, that secretory changes had gone on 
to about the 22-day stage; hence 6 days would be expected to elapse 
before the onset of flow. 
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TABLE IIT. TIME OF OVULATION COMPUTED FroM DATA OF 11 FERTILIZED OVA 


ESTIMATED | 


INTERVAL 
MEAN OPERATION AND ESTIMATED DAY OF still ESTIMATED 
ESTIMATED OVULATION | on wuicn | PRE- 
AGE OF MENIA AS AND OPERATION | OVULATORY 
OVUM JUNGED ‘RY ANTICIPATED INTERVAL 
(DAYS) CONDITION OF | MENSTRUA- (DAYS) 
ENDOMETRIUM 
(DAYS) 
6 
9 


- 
8004 
7699 
7770 
7850 
SOOO 
7950 
7700 
7800 
7801 | 

7302 | 

*Refers to the accession number of the Carnegie Institution of Washington. 
yIndicates abnormal specimen the age of which could not be estimated as accurately 
as in the cases of normal ova. 
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Computation of the Length of the Postovulatory Phase.—The length of 
the postovulatory phase, or the interval between the estimated time of 
ovulation and anticipated menstruation (Col. 4), is obtained by adding 
the corresponding figures in columns 2 and 3. In 8 out of the 11 eases 
listed, the values for the postovulatory phase fall within the limits of 16 
to 12 (14 + 2) days. In 2 of the exceptions, Wi-8004 and Bu-7802, the 
variation from the outermost limits is 0.5 day, and in the third exception, 
Re-7950, the deviation is 1 day. 

Computation of the Length of the Preovulatory Phase—This is ob- 
tained by subtracting in each ease the mean estimated age of the ovum 
(Col. 2) from the day of the eyele on which operation took place (Col. 
5). The resulting values for the lengths of the preovulatory phase in the 
11 cases listed (Col. 6) show a definitely greater variation than do those 
for the postovulatory phase (Col. 4). 

Computation of the Length of the Estimated Postovulatory Phase im 
Terms of Percentiles of the Menstrual Cycle-—To discover the tem- 
poral position of ovulation with respect to the next anticipated period in 
cycles of different lengths, we also followed Reynolds’* suggestion and 
divided each estimated cycle into percentiles; the estimated time of 
ovulation was then expressed as occurring in a certain percentile of the 
cyele with reference to the next expected catamenia (Table III, Col. 3). 

In order to determine to what extent the estimated postovulatory phase 
varies in length from the theoretical phase (14 days), this latter was eal- 
culated in percentiles for each case (Col. 4). It should be noted that the 
computations by which the figures in column 3 were obtained involve the 
use of 2 imponderables: (1) the age of the embryo; and (2) the dating 
of the endometrium. In column 4, on the other hand, only 1 uncertain 
value enters into the calculations; i.e., the datine of the endometrium. 
If columns 3 and 4 are compared, it will be seen that, with a few excep- 
tions, they are in fair agreement. The degree of correlation expresses 
the accuracy of the statement that ovulation occurs 14 days before 
menstruation. Even where the deviation from the theoretical value 
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seems to be most striking, +9.6 per cent (Re-7950), the difference is 
really not as great as it appears to be, for this figure represents not 
quite 0.1 of a cycle, and in a 30-day cyecle,* the divergence between the 
estimated and theoretical value is only 3 days, which falls just 1 day 
outside the theoretical deviation from the mean, +2 days. 


The close degree of correlation between the values in columns 3 and 
4 indicates very strongly that ovulation takes place about 14 days before 
the onset of the next period. The data obtained from the 3 un- 


fertilized eggs, discussed above, point to the same conclusion. 
TIME OF OVULATION COMPUTED From DATA OF 11 FERTILIZED OvA 
EXPRESSED IN PERCENTILES OF MENSTRUAL CYCLE PRECEDING 

EXxpecTep Periop (NEP) 


TABLE ITI. 


NEXT EXPECTED 
PERIOD (NEP) 


% MENSTRUAL 
CYCLE AT 


JY MENSTRUAL NEXT EXPECTED 


BASED ON 
ENDOMETRIAL 
DATING* 


COMPUTED TIME 
OF 
OVULATION t 


CYCLE 14 DAYS 
BEFORE 
COMPUTED NEP** 


PERIOD (NEP) 
BASED ON CTA. 
HISTORY$ 


(2)” 
34 


46.7 
51.9 


8020° 30 45.0 

8004 27 42.6 

7699 28 51.8 

7770 42.6} 
7850 54 
8000 31 
7950 31 
7700 
7800 34 
7801 30 
7802 33 


31.2 


Mu- 
Wi- 
Si- 
Tr- 
Er- 
Sm- 
Re- 
Al- 
Br- 
Ru- 
Bu- 

Average 

Range 27-3 2.6-54. 41.2-51.9 

Mean 30.5 46.6 

Deviation +3.5 +6, +5.4 

°Refers to the accession number of the Carnegie Institution of Washington. 

*These values were obtained by adding the figures of Column 3 in Table II 
[Estimated Interval Between Operation and Next Catamenia as Judged by Condition 
of Endometrium] to the corresponding figures of column 5 in the same table (Day 
of Cycle on Which Operation Took Place). 

These values were obtained by dividing the figures of Column 4 in Table II 
(Interval Between Estimated Ovulation And Anticipated Menstruation) by the cor- 
responding figures of Column 2 in Table III [Next Expected Period (NEP) Based 
On Endometrial Dating], and multiplying the quotient by 100. 

¢These values were obtained by dividing 14 by the figures of Column 2 in Table 
III [Next Expected Period (NEP) Based On Endometrial Dating], and multiplying 
the quotient by 100. 

**Indicates abnormal specimen the age 
rately as in the cases of normal ova. 

§Parentheses enclose number of cycles studied; 
from a written record. 


50.0 27.5 +1.5 
41.2 38 


of which could not be estimated as accu- 


indicates menstrual dates were 


Summary and Conclusions 


1. Data relating to 14 human ova (3 unfertilized and 11 fertilized) 
have been considered with a view to discover the time of ovulation. 

2. In the eases associated with 3 unfertilized eges, the lengths of the 
preovulatory and postovulatory phases have been calculated, utilizing the 
histology of the endometrium and of the ripe follicle or early corpus 
luteum, in conjunction with the menstrual history, and to some extent 
the cytology of the ovun itself. By means of these data, it was found, 


*Since the next expected period of Re-7950 was due on the thirty-first day, the 
cycle should have been 30 days long. 
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in the 2 cases of tubal eggs, that while the preovulatory phases varied 
by 1 to 3'days (ninth to tenth, and eleventh to twelfth days of the cyele, 
respectively), the corresponding computed postovulatory phases were 
identical: 15 to 14 days. In the ease of a ripe follicular egg, ovulation 
was estimated as due between the eleventh and twelfth days of the 
cycle; the postovulatory phase would then have been somewhat more 
than 14 to 13 days long. 

3. In 11 cases of fertilized ova, the lengths of the pre- and _ post- 
ovulatory phases were likewise calculated; here, in addition to the 
histology of the endometrium, and the related catamenial data, the mean 
estimated age of the embryo was utilized. In 8 of the 11 cases (72.7 per 
cent), the estimated postovulatory phase fell within the limits of 16 to 12 
(14 + 2) days. In 2 of the 3 exceptions, the variation from the outer- 
most limits of the theoretical range was 0.5 day, while in the third excep- 
tion, the deviation was 1 day. 

When ovulation in these 11 cases was expressed as occurring in a 
certain percentile of the respective menstrual eyele with reference to 
the next expected period, the average postovulatory phase was found to 
occupy 47.2 per cent of the eyele. Upon substituting for the experi- 
mentally derived estimated length of the postovulatory phase, the 
theoretical figure, 14, in each case, the average value for these 14 post- 
ovulatory days was 45.2 per cent of the cycle. The correlation of these 
two values, 47.2 per cent and 45.2 per cent, expresses the proximity of 


probable ovulation time in these cases to the fourteenth day before men- 
struation. These averages differ by only 2 per cent of the cycle length, 
which in our 11 cases averaged 30.2 days. This difference is only 0.6 day, 
which is much less than the commonly accepted deviation of +2 days 
from the theoretical mean length of the postovulatory phase, 14 days. 


4. Data from 3 unfertilized ova, as well as from a series of 11 fertilized 
ova, indicate that ovulation takes place about 14 days before the first day 
of the next expected period. 
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CALCIUM, PHOSPHORUS, IRON AND NITROGEN BALANCES 
IN PREGNANT WOMEN*+ 


Wiuuram J. DIECKMANN, M.D., Frep L. Apatr, M.D., 

HERBERT MIcHeEL, M.D., Sytv1A KRAMER, PH.D., FLORENCE DUNKLE, MLS., 
BarBaRA ARTHUR, M.D., Max Costin, M.D., ALICE M.D., 
A. C. Wenstey, M.D., Epna Lorane, B.S., Cuicago, 
(From the Department of Obstetrics and Gynecology, The University of Chicago and 
The Chicago Lying-in Hospital) 
uw articles have been published about the caleium, phosphorus, 

iron, nitrogen and vitamin D requirements during pregnancy. 

They contain various statements as to the efficacy of these substances in 
preventing many of the complications of pregnancy and ensuring the 
normal development of the fetus. However, there is considerable diver- 
gence of opinion because the reports have been based largely on the 
patient’s comments regarding improvement in the various symptoms. 
The clinical evaluation of substances or methods is always open to ques- 
tion if based on the patient’s symptoms. The appraisal should be based 
on the accumulation of a large amount of pertinent data from an ade- 
quate number of patients. The purpose of our study was to note the 
influence of added calcium, phosphorus, iron and vitamins A and D up- 
on the clinical course of the pregnancy, puerperium, and baby as well 
as the effeet upon the blood hemoglobin, caleium, phosphorus, and serum 
protein. 

The total number of patients studied was 553. These were divided 
into four groups: 

I. Control. 

II. These patients receive a proprietary cereal for its calcium, phos- 
phorus and iron content. 

III. The patients in this group were given 39,900 international units 
of vitamin A, and 5,550 international units of vitamin D daily. 

IV. The cereal and the previously described amounts of vitamins 
A and D were administered to the patients in this group. 

The groups were selected at random and vet they showed rather strik- 


ing homogeneity as can be seen from the following table: 


GRAVIDA 
2. 


[] 
II] 
IV 


*This title is incorrect but it is used in order that the article to which it belongs 
and which was published in this Jowrnal in 1943 is listed in the Index Medicus. 

The correct title for this report is “The Effect of Complementing the Diet in Preg- 
nancy with Calcium, Phosphorus, Iron and Vitamins A and D.”’ 

7This study was supported in part by a grant from Mead, Johnson and Company, 
who supplied the special cereal and vitamins. 
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-atients in Groups II, III, and IV received the same medication 
throughout pregnancy. Each patient was instructed to ingest 100 Gm. 
of the proprietary cereal daily, which would have assured an additional 
intake of 0.78 Gm. of calcium, 0.62 Gm. of phosphorus and 30 mg. of 
iron, but the average amount of the cereal taken daily ranged from 30 
to 50 Gm. The patients were given a supply of cereal and vitamins suf- 
ficient for the entire family, with the thought that this might encourage 
the patients to take their shares daily. 

All the patients studied were in the low income group. That their 
diets were fairly comparable can be seen from the consumption of milk 
by the various groups listed in the table below. 


II I TOTAL 


Milk 
1% pt. or less 41% 31% 21% 209 25% 
1 to 1% pts. 44% 43% 42% 29 AT% 
1 qt. or more 15% 26% 37% ¢ 28% 


Factors resulting in the low milk consumption were economic, dislike 
for milk, belief that milk was not well tolerated, that it was constipating, 
and lack of appetite. 

Foods eaten at least once daily were: 

Meat 71 per cent of the patients 

Butter 85 per cent of the patients 

Fresh fruits 82 per cent of the patients 
Vegetables were used daily by 91 per cent of the group, and the 
majority used them more often. Only 30 per cent used eggs daily, al- 
though 57 per cent used eggs at least four times per week. The impres- 
sion is that the group of patients consuming from one to three eggs or 
less per week includes a high percentage of those failing to include whole- 
grain cereal and bread, and using little cheese in the diet. 

The majority of those patients using one quart or more of milk 
selected a sufficient variety of foods to insure a fair diet. The same is 
true of the groups using one and one and one-half pints of milk, the 
limiting factor in these groups being the restricted milk intake. 

Where milk or the total food intake was low, an effort was made to 
encourage the patient to increase the intake; otherwise little attempt 
was made to change the dietary habits. 

The nutritionist’s data are of interest in view of the following ob- 
servations: Two to five patients from each group (total 14) were 
periodically admitted to the hospital for balance studies. Twenty-four 
studies were made before delivery. The phosphorus balances were all 
positive. There was one negative balance for calcium, one for iron and 
two for nitrogen. Since the experiments began on the second hospital 
day, the patients must have been eating an adequate diet with regard 
to the substances studied before admission. 
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The blood chemistry results are striking in their uniformity. From 
a glanee at the accompanying table some changes in the constituents 
listed can be noted, but when the results are treated statistically these 
changes are not found to be significant. 

Table I lists the serum ealeium concentration during pregnancy and 
the puerperium. The data in the control group agree with most other 
recorded caleium concentrations during pregnancy. Our data indicate 
a change from 10.2 to 9.9, a difference which when treated statistically 
is not significant. Our figure of 9.9 mg. per cent in the third trimester 
of normal pregnancy agrees well with that of 9.5 at term given by 
Bodansky.! There is a rise in calcium concentration post partum but this 
rise is not significant statistically. Groups IT, ITI, and IV had a slightly 
higher calcium concentration during pregnancy than the control group 
but again these differences are too small to be significant. Amone the 
three test groups the calcium concentrations are almost identical. 

In view of the work of Mull and Bill’ in which they claimed that the 
calcium in pregnancy is decreased from 9.86 to 9.64 during the first four 
months of the year and 10.46 to 9.90 the remainder of the year, we ar- 
ranged our data with respect to the month of the vear and found that 
seasonal variations were not significant. Patients were also arranged 
with regard to weeks of gestation but no significant variations were 
found. 

Attempts have been made to increase the normal serum calcium by the 
ingestion of calcium salts and vitamin D, or the injection of para- 
thormone. The ingestion of adequate amounts of calcium will increase 
the serum calcium from 1 to 3 mg. per cent. The administration of 
vitamin D and parathormone will also cause an increase in the serum 
calcium up to 100 per cent, but the hyperealeemia cannot be maintained, 
and such high levels are dangerous to life. A normal concentration of 
serum ecaleium is best ensured by an intake of foods containing an 
adequate amount of calcium, phosphorus and vitamin D. 

Chemical studies have demonstrated that caleium is present in several 
forms; namely; nondiffusible, which is bound to the serum protein, 
and diffusible, which ean be divided into an ionized and a nonionized 
form. We have ealeulated the amount of diffusible serum calcium for 
the various groups and the various periods of pregnaney, according to 
McLean and Hastings’* graph. The averages ranged from 4.4 to 5.1 
mg. per cent, which are normal figures. There is no significant difference 
between groups or periods of pregnancy. 

Phosphorus is just as important a constituent of bone and teeth as 
calcium and yet most attention has been directed to calcium. The amount 
of phosphorus in food is, in general, greater than calcium and the in- 
take is more likely to be adequate. Perhaps that explains why the re- 
sults on phosphorus (Table II) in our series of pregnancy patients are 
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so consistent. Mull and Bill’ report that the serum phosphorus decreases 
from 3.4 to 3.2 mg. per cent at the end of the second trimester. They 
consider this difference of 6 per cent as significant. In our control 
group, the average phosphorus concentration in the second trimester is 
4.2 and in the third 3.4, a difference of 20 per cent and yet the individual 
rariations are such that on statistical analysis this change is not 
significant. This drop in the third trimester, however, is not found in 
any except the control group. This control group shows a greater rise 
post partum than any of the other groups. 

Although the effect of the added calcium and vitamins A and D was 
not apparent in the serum calcium and phosphorus of the mother, they 
did have an effect on one fetus. Patient (No. 170909) gave birth to a 
stillborn fetus. The mother had received 5,550 units of vitamin D daily 
for twenty weeks preceding the delivery and the fetus contained con- 
siderably more calcium and phosphorus than published figures for 
fetuses of the same age. This is in accordance with the work of Swanson 
and Iob’® on rats, who found that the ash content of rat pups from 
mothers receiving viosterol had a calcium content 9 per cent greater and 
a phosphorus content 11 per cent greater than the ash content of the 
pups in the control group. When the mother rat was given cod liver 
oil the ash content of the offspring contains 10 per cent more calcium 
and 12 per cent more phosphorus than the ash content of the control 


vroup. Nicholas and Kuhn® also found an increased content of caleium 
in the bones of rat pups if vitamin D was given during pregnancy. 


The hemoglobin concentration and hematocrit were determined in our 
various groups to see if there was any change which might be attributed 
to the therapy used. The data are given in Table III. In the first 
trimester of pregnancy the mean for hemoglobin was 12.2 Gm. per cent 
and for the hematocrit it was 38.2 Gm. per cent, results which are within 
the normal range. In the third trimester the mean for hemoglobin in 
the control group was 12.0 Gm. per cent and for hematocrit it was 35.2 
per cent. The decrease is usually greater. This decrease begins in the 
first half of pregnancy, reaching a minimum about the thirtieth week, 
and then begins to increase up to term. The average decrease is 15 per 
cent. 

The data for hemoglobin and hematocrit in the various groups ean be 
seen to be quite similar. Even the groups that were given the added 
iron in the cereal did not show any marked variation in the hemoglobin 
concentration. This fact is in contradiction to some suggestions that 
the decrease in hemoglobin in pregnant women is due to the fetal needs 
for iron. The amount of iron necessary for fetal growth is negligible 
during the first 28 weeks of pregnancy and yet it is at this period that 
there is the greatest fall in the hemoglobin concentration. It is only 
during the last 12 weeks, when the fetal weight increases from approxi- 
mately 1,000 Gm. at 28 weeks to 3,200 Gm. at term that the iron require- 
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ment of the fetus becomes appreciable. But even at term when the 
actual amount of iron required by the fetus is greatest it amounts to 
only 280 mg., which could be furnished by the iron from 600 «ec. of 
maternal blood. Yet it is at this latter period that the hemoglobin 
concentration seems to be stationary or is already increasing, so that 
during the maximal fetal requirements the maternal hemoglobin con- 
centration also increases. In other words, the anemia of pregnaney does 
not seem to be due to the parasitic action of the fetus in removing iron 
from the maternal circulation. 

There is a sharp rise in the hemoglobin and hematocrit concentrations 
post partum, but these are still a little below that reported for nonpreg- 
nant patients, perhaps because our results were only carried to a little 
more than six weeks after delivery. 

The average serum protein concentration for normal individuals, based 
on reports in the literature, is 7.5, with a range from 6 to 8.3 per cent. 
The mean serum protein concentration in normal pregnant patients is 
6.5 per cent. The data for serum proteins are presented in Table LV. 
The mean for the serum protein in the first trimester of pregnaney is 
6.8 Gm. per cent, and the averages for the various greups at term are 
approximately the same. There is a decrease in the second trimester 
and an inerease after delivery, but when treated statistically these 
changes are not found to be significant. 

Some of the maternal conditions which have been reported as being 
prevented, improved, or cured by calcium and/or vitamin D administra- 
tion are as follows: (1) tetany, muscle cramps and backache; (2) 
paresthesias, psychoses, irritability and insomnia: (3) eclampsia and 
pre-eclampsia; (4) edema; (5) hyperemesis gravidarum; (6) dental 
caries (improved in two weeks) ; (7) the coagulation time of the blood 
and blood loss of the third stage of labor; (8) thinning of hair; (9) 
varicosities; (10) friable perineum; (11) ante-partum phlebitis; (12) 
greater strength and well-being of the mother; (18) brittleness of nails; 
(14) duration of labor. 

Some of the fetal conditions supposedly amenable to caleium and/or 
vitamin D administration are as follows: (1) intracranial injuries; (2) 
neonatal rickets; (3) better teeth and jaws; (4) intrauterine bowing 
of legs disappears in one-fourth to one-half of the usual time; (5) the 
blood loss during circumcision is less. 

Richardson® and others state that the administration of calcium or of 
vitamin D will decrease the blood loss during the third stage of labor. 
Our results show an almost identical blood loss in all four groups. No 
effect is shown by either the administration of calcium or vitamins A and 
D or both. Data are given in Table V. 

Neither is the duration of pregnancy effected by the substances added 
to the diet. The mean for the duration of pregnaney in the control 
group was 40.1 weeks and the other three groups were essentially the 
same. The total weight gain in pregnancy varied considerably in the 
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TABLE V. VARIOUS DATA CONCERNING PREGNANCY 


GROUP GROUP GROUP GROUP 
II 


Deliveries—36 weeks 16 176 
Babies—alive % 9! 94 
Babies—dead % 

Deliveries—28 to 36 weeks 
Babies—alive % 
Babies—dead % 

Abortions—6 to 28 weeks 

Duration of pregnancy—weeks 

Total weight gain—kilo 

Average gain per wk.—Gm. 

Duration of labor—hours 

Primipara 
Multipara 
Blood loss—third stage c.c. 
Time of onset of lactation, day 


I+ 1+ 1+ 
I+ I+ 1+ 


met 


I+ I+ 1+ 
I+ I+ I+ 


groups. The total weight gain for the control group was 9.59 kg. while 
each of the other three groups showed greater weight gains. These 
added gains in each of the three cases are significant. Just how to ex- 
plain the increased weight gain is difficult especially in those who took 
the vitamins A and D. If a sufficient amount of the cereal was taken 
it could account for the increased weight gain. It may be that the 
ingestion of the special cereal or of the vitamins stimulated the appetite 
of the patients resulting in an increased ingestien of food. Our experi- 
ence has been that the weight gain in pregnancy will amount to more 
than 10 kg. if the patients are left to their own choice of food, and it 
will be considerably more than 12 kg. if they are encouraged to eat and 
to drink large amounts of milk. The average gain per week for the 
control group was 478 Gm. and for Groups IT, ITI and IV the means 
were similar. 

The duration of labor for primipara in Group I was 13 hours which 
is much lower than the average 18 hours usually given in textbooks. 
Groups II, III and IV showed significant increases. The average dura- 
tion of labor for multipara in Group I was 7.9, in contrast to the usual 
figure of twelve hours. The test groups showed no marked changes. 

No real differences were shown by the groups with regard to abortions, 
premature and term deliveries and fetal mortality. In these instances 
the number of patients was so small that no conclusions can be drawn. 

The incidence of some complications of pregnancy in the four groups 
studied are listed in Table VI. Some differences can be noted. In post- 


TABLE VI. INCIDENCE OF COMPLICATIONS OF PREGNANCY—PER CENT 


GROUP I GROUP II GROUP III GROUP Iv 


Toxemia 8.6 5.S 14.5 4.9 
Abruptio placenta 0.6 r 1.0 

Anemia 2.9 2.8 3.1 

Pyelitis 0 0 

Post-partum hemorrhage 7.4 3.¢ 3.1 

Morbidity 12.0 9. 21.9 

Puerperal infection 8.6 of 5.2 
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partum hemorrhage and puerperal infection, the groups fed the special 
diets had a much lower incidence of both of these conditions than the 
control group. But we hesitate to claim any significance for them first, 
because we feel that for evaluating incidences of conditions the group 
should be much larger, and second, because on the same principle there 
would be discrepancies in the other figures that would be hard to ex- 
plain. For instance, the higher incidence of toxemia and morbidity in 
Group III, the group that received the vitamins, is difficult to explain 
when Group IV, which received both the cereal and vitamins A and D, 
has a much lower incidence. The other conditions listed do not vary 
much. 

Data pertaining to the fetus are given in Table VII. The average 
birth weight of the baby in the control group was 3,358 Gm. and the 
weights in the other three groups were essentially the same. The exces- 
sive weight gain of the mother in the three tests groups could not be 
attributed to inereased fetal weight and must have been entirely 
maternal tissue. The initial weight loss in Group I was 197 Gm. and 
there was no change in any of the three groups. We have listed the 
percentage of cases in each group in which the babies were breast fed, 
complimented or supplemented. There are differences for the various 
groups and in some instances they are quite striking, but so many factors 
are concerned in the feeding of babies that we do not wish to draw any 
conclusions from the data. There are certainly no correlations between 
Groups II and IV, in which each patient received the special cereal, nor 
is there any correlation, insofar as breast feeding is concerned, between 
Groups III and IV, in which each patient received vitamins A and D. 
Furthermore, the extra weight gain of the mother in Groups II, III, and 
IV did not increase the number of eases of breast feeding in Groups IT 
and IV but did in Group ITI. 


TABLE VII. Various DATA CONCERNING THE BABY 


GROUP I GROUP II GROUP III GROUP IV 
Baby, birth weight—Gm. 3358 + 547 3418 + 467 3341 + 526 3359 + 456 
Initial weight loss—Gm. 197 + 92 209 + 85 201 + 86 202 + 85 
Type of feeding: 
Breast — 3: 48 32 15 
Complementary— % 5é +4 58 65 
Supplementary — % é 8 10 20 


Considerable attention has been given to the relationship between 
caleium intake and the teeth of the mother and the baby, but especially 
the former because of the dictum ‘‘for every child a tooth.’’ However, 
many physicians and dentists still advise their patients to take caleium 
to prevent tooth decay during pregnancy despite the well-known fact 
that once calcium is deposited in the teeth, it cannot be withdrawn. The 
amounts of calcium salts that are quite often prescribed yield a 
negligible amount of calcium. Thus, for one gram of calcium it requires 
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3.59 Gm. of the chloride, 4 Gm. of the acetate, 7.7 Gm. of the lactate, and 
11 Gm. of the gluconate. 

Oberst and Plass* recently reported their metabolic studies made on 
five pregnant patients who were kept in the hospital on adequate diets. 
in no case did new 


A pertinent observation made by them was that 
dental caries develop.’’ A consistent improvement in the teeth of the 
five patients was noted. This observation by Oberst and Plass has not 
been confirmed. The number of patients is very small and other factors 
have not been excluded. 

Rickets in newborn and young infants has been reported but only 
if the maternal diet was markedly deficient in calcium and vitamin D. 

The difficulty in determining the value in human beings of diets ade- 
quate in both food and vitamin content is illustrated by the following 
reports. Ross, Perlzweig, and co-workers’ studied a group of pregnant 
women in an institution. One series for economic reasons received the 
general diet which was low in milk, butter, eggs, meat, fish, and fresh 
fruits. Another series had a well-balanced diet with adequate amounts 
of vitamins A, B-complex, D, and E, as well as calcium, phosphorus, and 
iron. They coneluded that there was no significant difference between 
the two series as to the incidence of toxemia or concentration of hemo- 
elobin and serum protein. 

A preliminary report of the British Minister of Health stated that 
among 4,446 mothers receiving special food, the puerperal death rate was 
0.45; the maternal death rate from associated causes, 0.67; and the infant 
death rate (stillbirth and neonatal), 54. Among 9,040 mothers not re- 
ceiving special foods, the corresponding rates were 3.54, 1.33, and 83, 
respectively. A more careful analysis of the data by the committee 
indicated that the practical difficulties in the way of securing precise 
comparability between the contrasted groups, having regard to the num- 
ber of possibly relevant factors (age, parity, diet, medical supervision, 
ete.) are so great that it is unlikely that scientifically adequate conclu- 
sions would be reached. 

Ebbs, Tisdall and Scott® have studied the influence of the prenatal diet 
on both mother and baby. They found that there were more cases of 
anemia, toxemia, and threatened miscarriage in the poor diet group. 
The total number of complications in this group was almost double that 
in the group who had an adequate diet. However, their figures for 
hemoglobin concentrations, ascorbic acid and phosphatase show no 
significant differences for the patients on various diets. Likewise some 
of their figures for the complications of pregnaney either do not show 
significant differences or they are not consistent. Furthermore, since 
many of these complications have a very low incidence, the number of 
cases used for the study by these investigators is too small. More babies 
from patients who had been on a poor diet required artificial feeding 
and had more of the common complications that oceur in the first six 
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months of life than babies from patients who have received a good diet. 
The authors coneluded that their study suggested that the nutrition of 
the mother during the prenatal period influenced to a considerable de- 
gree the whole course of pregnancy and the health of the baby. 

Williams and Fralin'? analyzed the food intake at home of 514 
patients and found that 58 per cent of the diets were poor, 40 per cent 
were fair and 2 per cent were good. They noted no evidence that toxemia 
occurred more frequently in the presence of insufficient protein, vitamin 
A or B intake. They stated that although their series was small, a de- 
ficient diet did not seem to be responsible for abortions, pyelitis, prema- 
ture labor, stillbirths, ete. 

Tompkins" in a preliminary report stated that the incidence of 
toxemia was almost seven times greater in patients on a deficient diet. 
The stillbirth and neonatal mortality rates were also much higher. The 
changes, however, are not significant. Furthermore, the patients in the 
‘‘goo0d’’ diet group were all given prenatal care by him while the deficient 
diet group was selected from the files of the hospital. The study would 
be of far more value if he had also given prenatal care to the patients in 
the deficient diet group. 

The chief criticism of the reports by Ross and co-workers,? by Ebbs, 
Tisdall and Scott,? by Williams and Fralin,’? by Tompkins,'' by Burke 
and co-workers,’ by us and by many other investigators is that there is 
no certainty that the patient ate the food which she said she did. We 
checked on several patients and found that the food actually eaten was 
always less in amount, quality and variety than stated by the patient. 
Furthermore, no one has had a large enough number of patients to make 
any changes which occurred significant. A larger number of balance 
studies, carried out under earefully controlled conditions, is necessary. 


Summary 


We have followed a group of patients through pregnancy and the 
puerperium to determine if the addition of calcium, phosphorus, iron, 
or vitamins A and D to the diet had any effect on the course of preg- 
naney, prevented complications from developing, or insured a higher 
incidence of normal infants. 

Studies of the serum ealcium, phosphorus, and protein, as well as 
hematocrit and hemoglobin showed them to be within normal limits and 
uninfluenced by the foregoing additions to the diet. 

A study of the effect of the additions to the diet on the various com- 
plications of pregnancy showed some differences but no definite conelu- 
sions could be drawn. The duration of labor was certainly not shortened 
by the administration of vitamin D as has been suggested. The addi- 
tions to the diet caused a significant increase in maternal weight. 

No significant effects were noted on the fetus that could be attributed 
to the changes in diet. 
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Unquestionably a proper diet predisposes to better health, to a normal 
pregnancy and to a healthy child, but we believe that the value of a diet 
can only be proved by prolonged studies of a large number of pregnant 


women in an institution. 
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THE RELATIONSHIP OF CONGENITAL SYPHILIS TO ABORTION 
AND MISCARRIAGE, AND THE MECHANISM OF 
INTRAUTERINE PROTECTION* 


A. Louts M.D., Satur Lake Crry, UTAH 
(From the Department of Obstetrics, Johns Hopkins University and Hospital, and 
the Department of Obstetrics and Gynecology, University of Utah) 


HREE decades ago' syphilis was considered to be one of the most 

frequent causes of repeated abortion and premature labor, and 
25 years ago, Royston? concluded, from a study of 115 abortions in 51 
luetic patients, that syphilis interrupts pregnancy at any and all periods 
of gestation and that syphilitic women abort more than 60 per cent of 
their pregnancies. More recently, McKelvey and Turner® found an 
abortion rate of only 5 per cent in a large series of luetic mothers, and 


today the consensus is that syphilis rarely, if ever, causes the termination 
of a pregnancy in its earlier months. 

That syphilis is a factor to be reckoned with in the latter one-half of 
pregnancy was shown by Williams’ demonstration that lues was the 
etiologic factor in 40 per cent of the Johns Hopkins Hospital dead- 
born premature infants, and in approximately 80 per cent of the 
macerated children. He*® was unable to show that the Spirochaeta pallida 
infected the product of conception long before the period of viability 
had been reached. However, MeCord® has said that he could see no 
reason why the organism of syphilis could not be found in early abor- 
tions and has continued extensive work along this line. It was on ae- 
count of these differences that the present study was begun under the 
direction of the late Dr. J. Whitridge Williams. 

The fetus of each patient who aborted on either the house (ward 
and private) or home delivery service, from February, 1931, through 
June, 1933, was carefully autopsied and certain internal organs see- 
tioned and stained with the Levaditi stain for spirochetal organisms. 
Thereafter, and until the end of 1939, only those fetuses of mothers 
with syphilis were included in the study. Any patient with a positive 
blood Wassermann or with negative serology following antiluetie ther- 
apy was considered syphilitic. In each instance, utilizing Streeter’s 
charts,’ the anatomic age of the fetus was determined from its crown- 
heel and crown-rump lengths, preference being given the latter in the 
event of different estimates of gestational age. When available, the 
menstrual age was used for purposes of comparison and for estimating 
the period of retention after fetal death. 

A diagnosis of fetal syphilis was made only when spirochetes, as 
shown by the Levaditi stain, were found in the fetal organs. Evidence 
ee at the J.F.Y. Lecture at a meeting of the Texas Association of 
Obstetricians and Gynecologists, November 26, 1943, at Houston, Texas. 
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has accumulated to show that there is no other reliable criterion for this 
diagnosis. Thus, Caffey*® has conclusively demonstrated that many 
of the x-ray findings formerly ascribed to syphilis of the long bones 
may be duplicated by other diseases or may represent the deposit of 
some heavy metal, as bismuth, used in antisyphilitic treatment of the 
mother. The role played by bismuth in this respect has been confirmed 
by Whitridge.*° The work of Christie’ and others has shown that even 
the positive quantitative Wassermann reaction obtained from cord blood 
is not pathognomonic of fetal syphilis, for the number of circulating 
units of reagin in the bloods of mother and fetus are essentially the 
same. Similar tests must be repeated at intervals upon the infant’s 
blood before one can be certain, from serology, that the infant is manu- 
facturing its own reagin. Williams* and McKelvey® have pointed out 
the dangers in attempting to diagnose congenital syphilis from the 
microscopic appearance of the placenta alone. And McCord’ has found 
that the difficulties in diagnosing placental syphilis become increasingly 
more so the farther from term the product of conception is expelled. 
The failure to demonstrate spirochetes in dark-field examination of 
fresh scrapings from the wall of the umbilical vein does not rule out 
fetal syphilis. Furthermore, Siddall'® has found that perivascular 
round-cell infiltration of the umbilical vessels is not pathognomonic of 
luetic infection of either the fetus or the funis. There remain, then, 


only careful pediatric follow-up in liveborn fetuses, and the presence 
of spirochetes in autopsied material as reliable eriteria for the diagnosis 


of congenital syphilis. 

A eareful and systematic search for spirochetes was made in sections 
of liver, lung, adrenal, pancreas and kidney obtained from every fetus 
and stained by the Levaditi method. These internal organs were 
selected for study since Tissier and Girauld'* reported finding the para- 
sites in luetic fetuses most abundant in the adrenals, occurring there in 
97.5 per cent of all cases and progressively less common in the lungs, 
pancreas, and liver. The placenta was not routinely examined for 
spirochetes in this study on account of the previous reports by 
Trinehese'® and Pauli'® who state that it may be necessary to examine 
several hundred sections before the typical but sparsely seattered or- 
ganisms may be recognized with certainty. The kidneys were not found 
to be desirable organs for the search of the parasites. The occasional 
section of umbilical cord and long bone, likewise, never contained as 
many organisms as the other tissues; and frequently no typical parasites 
were recognized in bone or funis although they were found in great 
abundanee in liver, lung, and pancreas. 

No special count of spirochetes was made in any of the organs but 
rough comparisons were made. No uniformity in preponderance of 
organisms was found in any particular internal organ examined, such 
as noted by Tissier and Girauld.’* Generally, however, they were 
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present in largest numbers in the perivascular tissues of liver and 


lung. 

The characteristic morphology of the Spirochaeta pallida was not 
found in three macerated fetuses from missed abortions. In each one 
of these the very great majority of suspected spirochetes were rela- 
tively short, stocky, and contained few or no undulations, and were 
associated with large numbers of granules staining readily with the 
silver preparation. McCord’ too, found great variations in the 
morphology of the spirochetes in macerated fetuses and particularly 
those syphilitic fetuses from luetic mothers who had negative blood 
Wassermann reactions. At the time we first noted these, the sugges- 
tion was that they represented dead or dying spirochetal organisms. 
This was confirmed by observing a fresh dark-field specimen and fol- 
lowing the morphological changes associated with aging of the prepara- 
tion. In both instances, the abnormal forms noted were similar to those 
described by Warthin and Olsen'® as atypical spirochete forms. The 
question of whether these were involutional or evolutional forms was 
left open by them. 

The literature contains no specific data to indicate that Spirochaeta 
pallida will not continue to live indefinitely in the organs of a dead 
fetus, the temperature of which is maintained at normal body levels, as 
oceurs in retention in utero. Adair and Schumann’ do say that the 
spirochetes seem to disappear rapidly from dead tissues unless ineubated, 
and Gellhorn?® that spirochetes seem to multipiv and may retain their 
virulence as late as three days after death. It is known, also, that any- 
one handling syphilitic cadavers runs the risk of luetie infection and 
Hoffmann*' in 1927 considered 20 of the 38 reported cases as authentic. 
In 15 of the 20 eases, the primary lesion followed autopsies on luetie chil- 
dren and fetuses, all of which came to post-mortem examination within 
24 hours after death or delivery. Grigoviev and Jarysheva?? have 
proved that the spirochetes may live for some days in tissues that are 
kept in a refrigerator for they were able to successfully infeet rabbits 
from inoculated pieces of liver, placenta, and umbilical cord of a 
macerated syphilitic fetus after as long as 48 hours of refrigeration. 
A few spirochetes remained alive after the tissues had been kept on 
ice for six to 10 days but inoculations as late as this gave negative re- 
sults. 


Present Study 


For purposes of this study, the gestational periods are divided into 
groups comparing more nearly to the strict medical definitions of abor- 
tion and miscarriage rather than to the more loose medical terminology, 
i.e., abortion will refer to pregnancies terminating before the end of 
the seventeenth gestational week, and miscarriage between this period 
and the onset of the twenty-eighth week. The miscarriage group will 
be further divided into early and late subgroups. 


372 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


In the first part of the study, in which fetuses of both luetie and 
nonluetic patients were included, there were 68 fetuses from 66 non- 
luetic mothers. Two women accounted for four fetuses, each woman 
giving birth to monozygotic twins. The anatomic ages of these 68 
fetuses ran from eight to 27 weeks with the distribution shown in Fig. 1. 
One fetus presented many small but macroscopic pulmonary eysts. 
No other congenital anomalies were found but in two instances a true 
knot of the umbilical cord, which was tightly drawn, might have ae- 
counted for the fetal death. With one exception, all were intrauterine 
pregnancies. Forty fetuses were males and 28 females, a sex ratio of 
143 which compares favorably with all earlier statistics which show a 
sex ratio in abortions higher than the usual birth ratio of 106 males to 
100 females. Thirteen fetuses (nine females and four males) were 
macerated; six of these were badly macerated (four females and two 
males) and all were apparently authentic cases of missed abortion, with 
one dead fetus retained in utero for 11 weeks. 


No spirochetes were found in any of these 68 fetuses of nonluetie 
women. This should overrule the objection that if spirochetes were 
found in the fetuses of luetic mothers, such spirochetes might well be 
nonspecific organisms. 

During the same period in which the above 68 nonluetic fetuses were 
collected, the pregnancies of 21 syphilitic women terminated in abor- 


tion or miscarriage. In the latter part of the study, 46 fetuses were 
added for a total of 67 fetuses of Iuetic mothers» The distribution of 
anatomice ages of these fetuses is included in Fig. 1. One nonmacerated 
fetus presented bilateral macroscopic pulmonary cysts and no spiro- 
chetes were located in its tissues. There were no other congenital 
anomalies. Two women delivered twins of the dizygotic variety and not 
one of these four fetuses was syphilitic. Twenty-six (16 males and 10 
females) or 38.8 per cent of the 67 fetuses were macerated and six cases 
were considered cases of missed abortion (four male and two female) 
with periods of retention ranging from four to 17 weeks. The distribu- 
tion between sexes was 31 males and 36 females, a sex ratio of 86 which 
is far below the usually quoted birth sex ratio of 106 and the abortion 
ratio of 120 males to 100 females. This is in contradistinetion to a high 
sex ratio, 171, found in syphilitic fetuses suecumbing in utero after 
viability has been reached.?? A similarly high sex ratio, 162, was noted** 
in neonatal deaths due to congenital syphilis. There was no ready ex- 
planation for these paradoxical apparent susceptibilities ofthe viable 
male fetuses or newborn infants of luetic mothers. The high sex ratio 
in this latter group is more in keeping with the well-recognized relatively 
ereater immunity of the female to this infection than the male pos- 
sesses.”4 

On the basis of the presence of organisms morphologically like those 
of Spirochaeta pallida, a diagnosis of fetal syphilis was made in 16 of 
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the 67 fetuses of luetic mothers who aborted or miscarried, an incidence 
of 23.88 per cent. Further breakdown reveals that spirochetes were 
found in 14 of the 42 fetuses of Wassermann positive mothers, 33.3 
per cent, and in two of the nine from Wassermann negative mothers, 
or 22.2 per cent. This confirms the fact that serology rendered neg- 
ative by antiluetic therapy is no safeguard against congenital syphilis 
in a subsequent pregnancy. The usually quoted incidence of con- 
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Fig. 1.—Distribution of fetuses of syphilitic and nonsyphilitic women according to 
anatomic age. 
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genital lues in Wassermann negative mothers is 10 per cent, i.e., one- 
tenth of all congenital luetics are born of Wassermann negative women. 
The number of fetuses with spirochetes is too small to show as a sig- 
nificant statistical graph if presented according to weeks gestational 
age, so they are grouped, in Fig. 2, according to lunar months gesta- 
tion. The eases of this study are compared in the same figure with a 
curve reported by Trinchese?® and with another curve obtained 
from McCord’ by converting his fetal weight figures into comparable 
anatomic ages. This conversion cannot be considered highly accurate 
since McCord gives no information on presence and extent of macera- 
tion or on periods of retention in utero. 

The series are not entirely comparable since Trinchese’’ and MeCord™ 
include fetuses of all gestational ages, whereas our series includes none 
advaneed to viabilitv. MeCord'™ includes some cases in which syph- 
ilis was diagnosed on the basis of x-ray findings of the long bones, 
whereas the criterion for fetal syphilis in the other two studies was the 
presence of spirochetes in fetal tissues. Moreover, since MeCord’s fig- 
ures were obtained by converting birth weights to gestation ages, the 
resultant figures are probably too low because there must have been 
maceration and varying periods of intrauterine retention with some soft 
tissue absorption. However, it is significant that fetal syphilis was 
never diagnosed before the sixteenth week of gestation in any one 
of the three studies which represent a total of more than 200 syphilitie 
fetuses. Actually the earliest gestational age in which spirochetes were 
known to have been found in fetal tissues was 18 weeks—present series 
and Trinchese.’® 

The current series is shown in Fig. 3, where the total number of 
fetuses from luetic mothers is plotted with the number of fetuses show- 
ing spirochetes in each age group. It will be seen that spirochetes were 
not encountered in 12 fetuses which were expelled or died in utero at 
anatomic ages ranging from the fourteenth through the seventeenth 
weeks of gestation. Roughly 10 per cent of the 29 fetuses from the 
eighteenth through the twenty-second gestational weeks were infected, 
whereas the incidence of infection in the late miscarriage period was 
0 per cent, with the highest rate, 66.7 per cent, in the twenty-sixth 
week. While the number of cases observed is not large enough to make 
the resultant figures statistically reliable, they certainly do indicate 
that abortions are rarely, if ever, the direct result of fetal syphilis; 
that syphilis is occasionally responsible for interruption of pregnancy 
in the first one-half of the miscarriage period, and may frequently be 
responsible for such an outcome in the latter part of the miscarriage 
period. <A careful analysis of these fetuses with spirochetes, the as- 
sociated placentas, and the mothers would be essential to a determina- 
tion of whether such factors as antisyphilitie treatment and blood 
Wassermann reaction are correlated with the above figures. 
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The occurrence of spirochetes in fetuses in the three divisions of 
the previable period, as previously indicated, is compared in Fig. 4, with 
the maternal blood Wassermann reaction on the one hand, and with 
the amount of antiluetic treatment given the mother during the cur- 
rent pregnancy on the other. No cases had adequate antisyphilitie 
therapy*® for none received as much as four grams of arsphenamine or 
its equivalent, or as many as 12 treatments of an arsenical. In Fig. 4, 
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in which spirochetes were found grouped according to anatomic age. 
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it is suggested, from our limited experience, that the chances of fetal 
infection with spirochetes are nil irrespective of whether the maternal 
blood Wassermann is negative or positive or whether the mother has or 
has not had antiluetie treatment when she aborts or her fetus sueeumbs 
in utero before the cighteenth week of gestation. However, it seems 
clear that the Wassermann positive luetic mother must be given some 
arsenic therapy before the eighteenth week of gestation if syphilitic 
infection of her fetus is to be certainly avoided. Moreover, apparently 
some arsenic therapy, however inadequate it may be, if given before the 
eighteenth week, will tend to protect the fetus from the invasion of 
Spirochaeta pallida but will not preclude the infection if therapy is 
inadequate. Furthermore, it seems certain that some antiluetic treat- 
ment must be given before the twenty-third week of pregnancy, ir- 
respective of whether the maternal serology is negative or positive, 
or luetic infection of the fetus must be anticipated in at least 50 per 
cent of the cases terminating before the twenty-eighth week. These in- 
ferences confirm the modern view that antisyphilitic treatment in the 
form of an arsenical should begin in pregnancy just as soon as syphilis 
is diagnosed and not delaved even to the twentieth week of gestation 


as some advocate. 
It has been postulated that the reason for the greater incidence of 
syphilitic infection of the fetus in the advanced pregnancy as against 


that of the pregnancy in progress for less than 16 weeks, is the greater 
period of time in which the chorionic villi have been exposed to the 
maternal infection by being bathed in blood containing the organisms. 
To this theory, Trinchese’® has added the fact that the arborescence of 
the villi becomes tremendously increased as gestation advances so that 
at midpregnaney the surface area of the placental villi is several 
thousand times as large as in early pregnancy. He concludes that the 
possibility of fetal infection with the Spirochaeta pallida through the 
maternal blood rises in the same ratio as the increase in surface area 
of chorionic villi. But this latter theory, of course, is not literally 
tenable. 

The early fetal protection from the invasion of the maternal spiro- 
chetes must be viewed from other angles. Beck and Daily?’ have set 
forth several sound lines of reasoning. Among these, they argue that 
the Langhans cells, as long as they are alive and vigorous, undoubtedly 
act as an efficient barrier to the invasion of spirochetes. It is a well- 
known fact that the Langhans layer of chorionic epithelium does not 
normally persist as an intact layer after the sixteenth week of preg- 
naney. The absence of fetal syphilis before this time and its inereas- 
ing incidence for approximately 16 weeks thereafter is certainly strongly 
suggestive evidence of the protective properties of these cells which 
themselves, or through some product metabolized by them, have the 
capacity to erode and to invade. The disappearance of the Langhans 
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layer of epithelial cells is by no means a regular occurrence and various 
degrees of its persistence may be observed long after the usual time 
for its disappearance. Near-term, and even term placentas as well, 
occasionally present this phenomenon which Hertig?® has designated 
as delayed delamination and differentiation. The incidence of this phe- 
nomenon is not known. But, if the theory of Beek and Daily’’ is cor- 
rect, we should expect to find a lower incidence of spirochetal infection 
of the fetus in association with those placents which show evidence of 
delayed delamination and differentiation than in those not showing 
persistence of the Langhans cells. 
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dence of delayed delamination and differentiation of the Langhans layer in the corre- 
sponding placentas. 

Our luetiec patients whose fetuses contained spirochetes associated 
with and not associated with placentas showing some delay in delamina- 
tion and differentiation are given in Fig. 5. Here it is seen that 50 
per cent of the noninfected fetuses of syphilitic mothers were associa- 
ted with placentas showing evidence of delayed delamination and dif- 
ferentiation whereas the corresponding figure for fetuses showing 
spirochetes was only 18.75 per cent. We must conclude, then, that the 
Langhans ¢ells do afford a measure of protection to the fetus against the 
maternal luetie infection. Moreover, no patient received more than one- 
third the amount of arsenic therapy considered necessary to afford mini- 
mum protection to the fetus and there is then no apparent explanation 
for the intrauterine protection other than the Langhans layer of chori- 
onie epithelium. Further observations along these lines are strongly 
indicated. 

Conclusions 


1. A series of 68 fetuses of nonsyphilitic and 67 of luetie women 
were autopsied and certain tissues searched for the presence of spiro- 
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chetes. Only fetuses which had not reached viability were included 
in the study. 

2. Fetal syphilis was diagnosed upon the discovery of spirochetes 
in fetal organs. No other criterion was considered reliable for the diag- 
nosis from autopsy material. 

3. Spirochetes were generally found in largest number in the peri- 
vascular tissues of liver and lungs. Long bone, placenta, and umbilical 
cord were least satisfactory for the search of spirochetes. 

4. The characteristic morphology of the Spirochaeta pallida was not 
found in three macerated fetuses from missed abortions. That the 
observed structures were dead or dying spirochetes was proved by com- 
parison with the changing morphology in an aging dark-field prepara- 
tion. 

5. No spirochetes were found in the stained preparation from the 
68 fetuses of nonsyphilitic women. 

6. Spirochetes found in the tissues of fetuses from luetic mothers 
(cases in which the blood Wassermann was positive as well as those in 
which serology had been rendered negative by therapy) were morpholog- 
ically like the Spirochaéta pallida and were considered as such since no 
spirochetes of any form were seen in the fetuses of nonluetic mothers. 

7. Spirochetes were found in 16 of the 67 fetuses of luetic mothers, an 
incidence of 23.9 per cent, which is the demonstrable role played by 
syphilis in the production of abortion and miscatriage in this series. 

8. Spirochetes were discovered in 14 of 42 fetuses of Wassermann pos- 
itive mothers, or in 33.3 per cent, and in two of nine fetuses of Wasser- 
mann negative mothers, 22.2 per cent, reaffirming that negative serology 
following antiluetic therapy is no assurance against congenital syphilis. 


9. Spirochetes were not found in fetal tissues prior to the eighteenth 
week of gestation, i.e., in the abortion period. The incidence of fetal 
infection with spirochetes was found to rise from 10 per cent in the first 
one-half of the miscarriage period to 50 per cent in the latter one-half 
of that period with the highest incidence (66.7 per cent) in the twenty- 
sixth week. Appropriate conclusions relative to the role plaved by 
syphilis in terminating pregnancies before viability are drawn. 


10. The limited material of this study suggests that there is some 
natural protection of the fetus against svphilis during the first 17 weeks 
of pregnancy. However, Wassermann positive mothers must receive 
therapy before the eighteenth week if their fetuses are to be guarded 
against syphilitic infection, and both Wassermann positive and nega- 
tive gravida must have therapy before the twenty-third week or approx- 
imately 50 per cent of their fetuses can be expected to be infected be- 
fore viability is reached. This confirms the modern teaching that anti- 
syphilitic treatment must be started early in pregnaney and certainly 
before the eighteenth week of gestation. 
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11. Evidence is offered to show that the Langhans layer of chorionic 
epithelium affords appreciable protection of the fetus against the in- 
vasion of the Spirochaeta pallida, even after the sixteenth gestational 
week. At this late stage it is in the form of delayed delamination and 


differentiation of the Langhans cells. 


Acknowledgment is hereby given Mrs. Virginia Poor Walton, Technician for the 
Pathology Laboratory of the Department of Obstetrics, Johns Hopkins Hospital, fos 
diligence in preparing a fine quality of Levaditi stained sections for this study. 
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MYOMETRIAL HYPERTROPHY (SO-CALLED FIBROSIS UTERI)* 


JOHN T. M.D., THomas D. Kinney, M.D., Boston, Mass. 
(From the Gynecological Service and the Mallory Institute of Pathology of the 
Boston City Hospital) 


geen suffering from uterine bleeding associated with a sym- 
metrically enlarged, thick-walled uterus with little or no endometrial 
hypertrophy are quite frequently seen in the gynecological clinic. Vari- 
ous diagnoses have been applied to these uteri: fibrosis uteri, chronic 
metritis, arteriosclerosis uteri, metrorrhagia myopathiea, ete. 

The symptomatology and the clinical appearances have been well de- 
scribed by many writers as far back as Seanzoni' in 1863. There has 
been, however, wide difference of opinion both as to the pathologie 
processes involved and the etiology of this condition. The writers feel 
that they are able to present a clear picture of the histological findings 
without, however, being entirely certain of all the etiologic factors. 


The material studied in this investigation consisted of ten uteri re- 
moved in patients upon whom a ¢linical diagnosis of fibroid tumor had 


been made. At operation, however, the uterus was found to be sym- 
metrically enlarged with thickened walls but without localized tumor 
formation. 

The clinical picture was quite clear cut. The patients ranged in age 
from 37 to 51 with one exception. This exception was a woman of 25 
who had previously undergone a double salpingectomy with conserva- 
tion of the ovaries, for pelvic inflammation. It would seem, therefore, 
that this condition was very nearly confined to the premenopausal 
decade. 

All were multiparous women; two had borne six children each, one 
four, three two, one a single child, and one was merely stated to have 
been a multipara. 

The symptoms in each case were prolonged uterine bleeding extend- 
ing beyond or oceurring between the normal menstrual periods, but not 
excessive in amount. The history most frequently given was a pro- 
longed but not profuse flow often beginning with a menstrual period 
commencing slightly earlier than the expected date and continuing for 
two or three weeks up to entrance to the hospital. One patient had 
suffered from a profuse flow every two weeks for five years, and one 
had been curetted for a similar episode two years previously with 
temporary relief. Most of the patients came to the hospital quite 
early for their abnormal bleeding. 

*Read at a meeting of the Obstetrical Society of Boston, April 20, 1943. 
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Seanzoni’ described the symptomatology and gross appearances of 
this condition quite accurately in 1863. However, he scorned the 
microscope as a new fangled instrument which was quite useless to a 
clinician. Secanzoni, as did many after him, thought the condition he 
found to be chronie inflammatory in origin and called it chronic metritis. 

Lorenz? from Theilhaber’s clinic in Munich deseribed under the name 
chronic metritis nine eases in considerable detail. He thought that he 
had demonstrated an increase in the fibrous tissue elements of the uterus 
and his article was illustrated by several beautiful plates. However, at 
that time (1903) he did not have available the more recent connective 
tissue strains. 

Soon after the turn of the century the term chronic metritis was dis- 
carded for the newer concept of ‘‘fibrosis uteri.’’? In 1915 Berkeley 
and Bonney® wrote of ‘‘fibrotic metritis’’ a disease in which the muscle 
of the uterus is largely replaced by fibrous tissue. 

Blair-Bell‘ in 1917 applied the term fibrosis uteri to the large hard 
uterus often found in women 35 to 40 years of age. He observed that 
these women had the symptoms of leucorrhea, menorrhagia and ocea- 
sionally metrostaxis. Histologically he said that the walls of the 
uterus were largely composed of fibrous tissue. He observed that the 


endometrium showed glandular hypertrophy, the glands being large 
and dilated, a condition almost invariably associated with bleeding. 
Blair-Bell attributed the conditions which he described to uterine in- 
fection subsequent to parturition. 

Martin® and Reinecke® described arteriosclerosis of the vessels of 
the uterine wall and thought that this was the primary cause of the 


pathology present in these uteri. Palmer Findlay,’ however, in an ex- 
tensive analysis of the literature and from his own observations re- 
futed the idea that arteriosclerosis was the essential pathologie process. 
He, however, also believed that an increase in fibrous tissue was the 
chief lesion to be found. 

There were others who described hypertrophy of the muscular ele- 
ment of the uterine wall. Apparently the first of these was Klebs*® in 
1870. In 1907 W. Fletcher Shaw® made a careful microscopic study 
of 38 uteri which had been extirpated for what he termed ‘‘chronic 
metritis’’ and concluded that these uteri showed a simple hypertrophy 
of the myometrium and not a connective tissue hyperplasia. The per- 
centage of connective tissue in the uterine wall he stated varied but 
the average amount was not over 0.8 per cent higher than in normal 
parous uteri. 

Present day gynecologic writers, preoccupied perhaps with the fasci- 
nating study of hormonal changes in the endometrial cycle and their 
relation to abnormal bleeding, have ignored the existence of pathologic 
changes in the muscular portion of the uterine wall. Novak,!® how- 
ever, mentions both fibrosis uteri and hypertrophy of the uterus as 
poorly defined terms which both gynecologists and pathologists will 
differ in their use of, some not recognizing that such conditions exist. 


It will be seen as the microscopic studies made by one of us (T. D. 
Kinney) are described that Klebs* and Shaw® were essentially correct 
in their observation. Before proceeding to these, however, a brief sum- 
mary of the symptoms and clinical findings in each case will be given. 
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Clinical Histories 


CasE 1.—( Hospital No. 962952.) Mrs. A. G., was admitted on Novem- 
ber 11, 1939. Contrary to the following eases, this patient had suffered 
some diminution in her menstrual flow but on examination by her physi- 
cian a diagnosis of uterine fibroid had been made and the patient re- 
ferred to the hospital. She was 45 years old, married and had given 
birth to three children normally. Her past history was otherwise 
negative. 

Examination showed a large symmetrical uterus which was also 
diagnosed as a leiomyoma probably of the submucous type on admis- 
sion to the hospital. A hysterectomy was performed on December 6, 
and a large thick-walled, symmetrical uterus was found with no local 
tumor formation. The patient made a good postoperative recovery for 
seven days, running a normal temperature and having no distention. 
On the morning of the eighth day, she was suddenly attacked with 
precordial pain and died in a few minutes. Autopsy permission was 
refused. A diagnosis of coronary embolism probably was made. 


CasE 2.—(Hospital No. 976305.) Mrs. C. M., was admitted on March 
21, 1940. She was a 39-year-old widow who had given birth to two full- 
term children, the first delivered by forceps, the second normally. She 
had had no serious illnesses or surgical operations. 

For a year and a half before admission she had noticed some staining 
between periods and a distinct increase in the regular menstrual flow. 
Examination showed a symmetrically enlarged uterus which was re- 
moved by hysterectomy on March 23. She made a good recovery from 
the operation and was discharged on the twelfthday. 


Case 3.—(Hospital No. 1019889.) Mrs. A. J., was admitted on April 
3, 1940. She was a 49-year-old married woman. The hospital record 
states that she was a multipara but the number of children to whom she 
had given birth was not mentioned. Previous history showed that in 
1934 she had been operated upon for retroversion, a uterine suspension 
having been performed and the appendix removed. 

Her catamenia were regular and normal and her chief complaint was 
a bearing down sensation in the pelvis, especially when on her feet. An 
enlarged prolapsed uterus was found and also a relaxed vaginal outlet. 
The uterus was removed by supravaginal hysterectomy and subsequently 
a repair of cystocele and rectocele performed. She made a good recovery 
and was discharged in good condition. 


Case 4.—(Hospital No. 976789.) Mrs. H. C., admitted on April 9, 
1940. This patient was a 51-year-old married woman who had had six 
normal deliveries, the last one twelve years previously. An appendec- 
tomy had been done 22 years before entrance to hospital. 

Her menstrual life had begun at 14, and had been regular and normal 
up to one month before admission when two weeks after completing her 
regular menstrual period, she started to flow again and continued to flow 
profusely for three weeks, at which time she entered the hospital. 

On examination she was found to have a symmetrically, slightly en- 
larged uterus which was removed on April 27. She made a good post- 
operative recovery and was discharged on the twelfth day. 
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Case 5.—(Hospital No. 975123.) Mrs. I. C., was admitted on March 
12, 1940. She was a 46-year-old married woman who had had four full- 
term normal deliveries and one miscarriage. She had also been operated 
upon for removal of an ovarian cyst two years before admission. Men- 
strual history had always been regular at 28-day intervals but from 7 
to 10 days in duration. 

Three weeks before admission she had started to menstruate appar- 
ently normally but continued to flow freely up to the time of entrance to 
the hospital. Examination showed a moderately enlarged, symmetrical 
uterus. 

A hysterectomy was done on March 12, and a thick-walled, svmmetri- 
eal uterus was removed. She made a good convalescence and was dis- 
charged on the twelfth postoperative day. 


Case 6.—(Hospital No. 1015051.) Mrs. R. T., was admitted on Feb- 
ruary 2, 1941. She was a 25-vear-old married woman who had given 
birth to two children normally. Her past history also revealed an ap- 
pendectomy in 1935, an operation for osteoma of the thigh in 1936, and 
in 1939, a dilatation and curettage and a bilateral salpingectomy. 

Since the birth of her last child seven vears before she had suffered 
bilateral low abdominal pain and metrorrhagia and menorrhagia. The 
dilatation and curettage performed two years before had not relieved 
this nor had the bilateral salpingectomy. 

The uterus was found to be symmetrically enlarged and was removed 
by supravaginal hysterectomy. She made a good recovery from opera- 
tion and was discharged on the twelfth day. 


Case 7.—(Hospital No. 1040816.) Mrs. G. W. D., was admitted 
August 19, 1941. This patient was a 37-year-old divoreed woman who 
had had one normal delivery and no surgical operations or serious ill- 
nesses. Her menstrual life had begun at 16; catamenia had varied in 
in intervals from 21 to 28 days, five to six days in duration, with first- 
day pain up to the present illness. 

Her present illness began seven years before admission with the men- 
strual periods starting six to seven days early, becoming more profuse in 
amount and with some intermenstrual bleeding. She had bled profusely 
for 9 days before entrance. 

Examination showed a slightly enlarged, symmetrical uterus. She 
was curetted immediately upon entrance because of the severity of the 
flow. Six days later, on August 25, a supravaginal hysterectomy was 
done. Following operation the patient ran an elevated pulse and tem- 
perature with increasing abdominal distention and vomiting. She died 
on the third day of a fulminating general peritonitis. 


Case 8.—(Hospital No. 1039070.) Mrs. J. F., was admitted on Sep- 
tember 9, 1941. This patient was a 46-year-old married woman who had 
given birth to six full-term babies normally. She had undergone three 
operations for osteomyelitis of the leg in childhood and had had a kidney 
operation. Her menstrual life had begun at 14 and had been normal up 
to 5 years before entrance to the hospital. 

Since the birth of her last child five years previously, her catamenia 
had oceurred every two weeks and had been profuse and prolonged and 
somewhat painful. The uterus was symmetrical and was estimated to be 
about two and one-half times normal size. 
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A hysterectomy was done and after a somewhat prolonged convales- 
cence due to wound infection the patient was discharged on October 
10, 1941. 


Case 9.—(Hospital No. 796589.) Mrs. A. D., was admitted on Sep- 
tember 11, 1941. She was a 46-year-old married woman who had had 
three normal full-term deliveries. Her appendix had been removed in 
1936. Her menstrual life had begun at 15 and had never been regular in 
occurrence but had been normal in amount. 

Three weeks before admission she began to bleed one week in advance 
of the expected date of menstruation and had continued to flow moder- 
ately until coming into the hospital. Examination showed a slightly 
enlarged symmetrical uterus. This was removed by supravaginal hys- 
terectomy from which the patient made an excellent recovery and was 
discharged on the twelfth day. 


Case 10.—(Hospital No. 1042899.) Mrs. M. C., was admitted on 
August 13, 1941. This patient was a 48-year-old married woman who 
had given birth normally to three full-term babies. In 1925 she had 
undergone a suspension of the uterus and appendectomy, and in 1940 a 
perineorrhaphy. Her menstrual life had begun at 12 and had been 
normal and regular up to the present flow. 

Beginning with the regular time for the onset of menstruation she had 
started to flow profusely and continued for 14 days up to admission to 
the hospital. She was bleeding from the uterus quite freely on entrance. 
The uterus was enlarged and symmetrical. It was removed by supra- 


vaginal hysterectomy on October 16 and the patient made a good reeov- 
ery and was discharged on the eleventh day. 


Pathology 


The uterus in these cases presented a rather uniform picture. The 
most striking feature was the thickness of the uterine wall. In the 
present series of ten cases, the width varied from 1.6 em. to 3 em., 
while the average thickness was 2.3 em. This was particularly striking 
when it is remembered that the normal uterine wall averages 1 em. in 
thickness. The uteri were enlarged in these cases and the average size 
was 8.2 by 6.1 by 4.2 em. exclusive of cervix. This again should be 
contrasted with the normal figures of 5 by 4.4 by 2.2 em. The wall 
itself appeared on gross examination to be quite firm and pale, and 
pink-white in color. The endometrium did not appear to be grossly 
altered, and measured from 1 to 3 mm. in thickness, apparently de- 
pending upon the phase of the endometrial cycle. 

On microscopic examination, the usual layers of the myometrium 
could be distinguished, i.e., the stratum submucosum, the stratum vas- 
culare, the stratum supravasculare, and the stratum subserosum, and 
eould usually be identified without difficulty. When the structure was 
studied in detail, the muscle fibers appeared larger than in the normal 
uterus. 

The width of muscle fibers in the uterus in the present series was 
measured, These sections, as well as the sections in the control groups, 
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were fixed in aleohol-formalin and stained with hematoxylin and 
phloxine. It was felt that while some shrinkage of the muscle fibers 
would occur from the use of the fixative, and that the measurements of 
the muscle fibers obtained would be relative ones and not true measure- 
ments, the same factors would be present for both the present group 


Fig. 1.—Section of normal uterine wall. Hematoxylin and eosin stain. 700. 


and the control group. In measuring the muscle fibers an effort was 
made to use consecutive fibers whenever they could be identified. 
While there was a wide variation in the width of the individual fibers, 
the average width of the muscle fibers of the uteri in this series varied 
from 4.81 to 6.17 microns in width. 

A control group of negative uteri from patients in the similar age 
eroup was studied. The average width of the muscle fibers in individ- 
ual uteri in this series measured from 3.36 to 4.35 microns in width. 
In other words, the average width of the muscle fibers in this group of 
uteri was 2.22 microns greater in width than those in the control uteri. 
The number of muscle fibers was counted in both eases under con- 
sideration and the control series. In the latter group, the average 
number of fibers in individual uteri varied from 10.7 to 16.6 fibers per 
unit, measured on an average of 14 muscle fibers per unit for the con- 
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trol series. In the former group of cases, the number of fibers in in- 
dividual uteri varied from 10.2 to 17.6 muscle fibers per unit, while the 
average number per unit for this group was 13.7. In brief, there ap- 
peared to be no significant difference in the actual number of muscle 


fibers present. 

Sections were stained with Mallory’s aniline blue and van Gieson’s 
stain, in an effort to determine if the interstitial fibrous tissue of the 
myometrium was inereased. It was concluded there was no definite 
increase in the fibrous tissue. There was no increase in the number of 
blood vessels, although the vessel walls were somewhat thickened. 


Fig. 2.—Section of uterine wall showing myometrial hyperplasia, Hematoxylin and 
eosin stain. X<700. 


From the above findings, i.e., the actual increase in the width of the 
muscle fibers, the absence of increase in the number of fibers per unit 
width of the uterine wall, and the failure to demonstrate an increase in 
fibrous tissue, it would seem that the increase in size of this group of 
uteri is due to the increase in size of the muscle fibers. 

The one prominent symptom in these patients was abnormal uterine 
bleeding, occurring in the premenopausal decade. Shaw’ spoke of a 
triad of bleeding, pain, and leucorrhea. In our observation pain has 
been absent and leucorrhea, when present, could be definitely traced 
to infection of the endocervical glands and was considered to be an 
incidental, rather than an integral, symptom. 
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As previously stated, the etiology is not altogether clear. Multi- 
parity and age are the constant factors. 

Infection, puerperal or postpuerperal, was believed to be an impor- 
tant factor by Blair-Bell* and a contributory factor by Shaw.’ It is 
evident that most of the earlier writers thought of the condition as a 
chronie inflammatory process. There is nothing in the history or in 
the microscopic findings in our cases to point to infection or to chronic 
inflammation as etiologic factors. 

Subinvolution has been given prominence as an etiologic factor by 
Serfert,4' Shaw,® Novak’? and others. The chief points in favor of 
subinvolution as a causative element are, first, the uniform multiparity 
of the patients, and second, the demonstrated fact that the uterine 
enlargement is due to an increase in the size of the muscle fibers. 
Novak points out that there is still a difference of opinion as to whether 
normal involution of the uterus is brought about by a great reduction 
in the cytoplasm of the individual cells, or by a diminution in the num- 
ber of muscle cells. Subinvolution certainly cannot be ruled out on the 


basis of present knowledge. 

Endocrine influences must also be taken into consideration as pos- 
sible etiologic factors. The time of life at which this condition is 
found, and the hemorrhagic symptoms are all of suggestive importance. 
It seems fairly certain that approaching the actual development of the 
menopause there is a diminution in the secretion of progestin resulting 


in a relative if not actual estrogen excess. As is known, estrogen 
‘auses an increase in the size of the uterus. It is possible that this may 
be an etiologic factor in the present cases. Confirmation will await 
estrogenic studies. 

Although the myometrial hypertrophy is a constant finding in this 
eroup of uteri, it is evident that the actual mechanism of the uterine 
bleeding remains unexplained. It should also be emphasized that no 
constant histologic abnormalities could be demonstrated in the ovaries 
or endometrium, 

In view of the present findings in this group of cases, it is apparent 
that the name ‘‘fibrosis uteri’’ is a misnomer, as evidence has been 
offered that there is no increase in the fibrous tissue but that the en- 
largement of the uterus is due to an actual increase in the size of the 
muscle fibers. For this reason it is suggested that the term ‘‘myo- 
metrial hypertrophy’’ be applied to these cases, at least until such time 
as the etiologie factor is definitely known. 


Summary 
1. Ten cases of a distinct clinical entity consisting of patients suf- 
fering from uterine bleeding associated with a symmetrically enlarged, 
thick-walled uterus with little or no endometrial hyperplasia. 
Evidence is presented that the increase in size of the uterus is 
due to a hypertrophy of the muscle fibers of the myometrium. 
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3. Various theories concerning the etiology of this condition are dis- 
cussed. It is suggested that this condition may represent an estrogen 
effect. 

4. The name ‘‘myometrial hypertrophy’’ is suggested for this con- 
dition in lieu of the previous terms: fibrosis uteri, chronic metritis, 


arteriosclerosis uteri, and metrorrhagia myopathica. 
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ORAL ADMINISTRATION OF PYRIDOXINE HYDROCHLORIDE 
IN THE TREATMENT OF NAUSEA AND 
VOMITING OF PREGNANCY* 


B. BERNARD WEINSTEIN, M.D., ZAcHARY Wout, M.D., GrorGe J. 
MITrcHELL, M.D., AND GrorGE F. SuSTENDAL, M.D., New ORLEANS, La. 
(From the Departments of Gross Anatomy, Gynecology and Obstetrics, School of 

Medicine, Tulane University ; Hutchinson Clinic, Tulane University ; 
Obstetrical Clinics of Charity Hospital of Louisiana 
and Touro Infirmary) 


HE successful control of nausea and vomiting of pregnancy which 

we previously obtained with the use of pyridoxine hydrochloride 
(B,) administered parenterally' led us to investigate the efficiency of 
the orally administered drug in the control of those symptoms. We 
report here the results in 78 cases. 

In order to evaluate the results more accurately an attempt was 
made to grade the severity of nausea and vomiting present: morning 
nausea was considered 1+ (group 1); nausea extending throughout the 
day 2+ (group 2); nausea and occasional vomiting 3+ (group 3) ; 
nausea and vomiting of a degree prohibiting the retention of any fluids 
or solids 4+ (group 4). While most of the patients (52) fall into 
groups 1 and 2, the response of therapy was seemingly not dependent 
upon the severity of nausea and vomiting present, since several pa- 
tients of group 4 responded as readily as those of group 1, while an 
occasional patient of group | failed to respond to therapy (Table I). 

In all cases in group 1 an initial dose of 1 tablet (10 mg.) three times 
daily was used, the dosage being increased or decreased as necessary. 
-atients of group 2 received an initial dose of 2 tablets three times 
daily, while those of group 3 received 2 tablets three or four times 
daily. The patients classed in the 4+ group of necessity were first 
treated by hypodermically administered pyridoxine hydrochloride in 
doses of 100 mg. daily until vomiting was controlled and then main- 
tained on oral dosage of 2 tablets four times daily. Some patients 
(especially groups 1 and 2) responded favorably within 24 to 48 hours 
and to as small a total dosage as 30 mg. In many eases 72 hours were 
required before symptoms were controlled. The largest total oral dos- 
age given to any one patient was 2,500 mg. The largest combined oral 
and intramuscular total dosage given to any one patient was 2,280 mg. 
It may be noted that the large total dosage of oral drug in patients of 
eroups 1 and 2 was not given through necessity, but because it was 
usually continued by the patient out of choice for a period of time 


after all symptoms had ceased. 


*Pyridoxine hydrochloride was supplied through the courtesy of the Medical Re- 
seach Department of the Winthrop Chemical Company. 
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TABLE I—GrovpP I 


(GRADED AS 14+, MORNING NAUSEA ONLY) 


TOTAL 
DOSAGE | 
PRIOR RESULTS 

(1 TABLET = 10 MG.) a DOSAGE 

RELIEF 

30 mg. daily 60 mg.| 420 mg. | Good 

30 mg. daily 90 mg.| 630 mg. | Good 

30 mg. daily 60 mg.| 420 mg. | Good 

30 mg. daily 1120 mg.| 840 mg. | Good 

30 mg. daily 30mg.| 420 mg. Good 

30 mg. daily | 60mg.| 630 mg. Good 

30 mg. daily 120 mg.| 840 mg. | Good 

30 mg. daily | 30mg.|} 630 mg. | Good 

30 mg. daily 30mg.| 420 mg. | Good 

30 mg. daily 60 mg.| 420 mg. | Good 

30 mg. daily first 4 days; 60 mg. | 600 mg. | 1,840 mg. |Patient never completely 

daily thereafter | | relieved by B, therapy, 

| though dosage was in- 

creased to 60 mg.; simple 

sedation alone did not 
| suffice, but complete re- 
lief was obtained with B, 
| | and phenobarbitol 

30 mg. daily first + days; 60 mg. me. | 630 mg | Good 
| 


| 


m 


daily thereafter 
30 mg. daily first 4 days; 60 mg. | 30 mg 
daily thereafter | 
30 mg. daily first + days; 60 mg. | 120 mg. | 
daily thereafter | | 
30 mg. daily first + days; 60 mg. | | 
daily thereafter 
30 mg. daily first + days; 60 mg. | 180 mg.| 6380 mg. | 
daily thereafter | 
| 
| 


420 mg. Good 
630 mg. | Good 


630 mg. | Good 


Good 
30 mg. daily first 4 days; 60 mg. | ¢ r.| 210 mg. | Good 
daily thereafter | | | 
30 mg. daily first 4 days; 60 mg. | 60 mg.| 420 mg. 
daily thereafter | | 
30 mg. daily first + days; 60 mg. | 60mg.) 420 mg. Good 
daily thereafter 
30 mg. daily first 3 days; 60 mg. |930 mg. |1,600 mg. |See note for patient No. 11 
daily thereafter 
30 mg. daily first 3 days; 60 mg. g.| 210 mg. Good 
daily thereafter 
30 mg. daily first 3 days; 60mg. | < g.| 420 mg. Good 
daily thereafter 
30 mg. daily first 3 days; 60 mg. | 630 mg. Good 
daily thereafter 
30 mg. daily first 3 days; 60 mg. | mg.| 420 mg. Good 
daily thereafter | 
30 mg. daily first 3 days; 60 mg. mg.| 420mg. Good 
daily thereafter | 
30 mg. daily first 3 days; 60 mg. 0 mg. /1,600 mg. |See note for patient No. 11 
or 80 mg. daily thereafter | 
30 mg. daily first 3 days; 60 mg. mg.| 420 mg. Good 
or 80 mg. daily thereafter 
30 mg. daily first 3 days; 60 mg. mg.| 420 mg. Good 
or 80 mg. daily thereafter 
30 mg. daily first 3 days; 60 mg. mg.| 420 mg. Good 
or 80 mg. daily thereafter 
30 mg. daily first 3 days; 60 mg. mg.| 630 mg. Good 
or 80 mg. daily thereafter 
30 mg. daily first 3 days; 60 mg. me.| 840 me. Good 
or 80 me. daily thereafter | 


Good 
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TABLE I—ConvT’D 


TOTAL 
NO. DOSAGE DOSAGE TOTAL a, 
(1 TABLET = 10 MG.) PRIOR | DOSAGE 
TIENT ‘ TO 
RELIEF 
30 mg. daily first 3 days; 60 mg. |210 mg.| 840 mg. Good 
or 80 mg. daily thereafter 
30 mg. daily first 3 days; 60mg. | 60mg.| 420 mg. Good 
or 80 mg. daily thereafter 
30 mg. daily first 3 days; 60mg. | 90 mg.| 420mg. Good 
or 80 mg. daily thereafter 
30 mg. daily first 3 days; 60 mg. | 60 mg.| 420 mg. Good 
or 80 mg. daily thereafter 
30 mg. daily first 3 days; 60mg. | 90mg.) 630 mg. Good 
or 80 mg. daily thereafter 
30 mg. daily first 3 days; 60 mg. | 120 mg.} 630 mg. Good 
or 80 mg. daily thereafter 


The response to therapy is usually prompt. In group 1 the patients 
usually reported being symptom free within 48 hours, and a few were 
relieved within the first 24 hours; several required 72 hours or more. 
The most persistent case in group | (patient 11) did not become symp- 
tom free until the tenth day (Table I). This patient particularly in- 
terested us since she did not become completely relieved on either 
simple sedation (phenobarbitol, gr. 14 t.i.d.) alone or on pyridoxine 
hydrochloride alone, though after 72 hours on combined therapy she 
was completely relieved. This was not an isolated observation since 


it was repeated in two other instances (patients 20 and 26). The re- 
sults obtained in this group while good are not too impressive, since 
this type of patient frequently responds well to simple sedation. How- 
ever, the rapidity of response to therapy is noteworthy. The rather 


TABLE II—Grovp II 


(GRADED AS 2+, NAUSEA EXTENDING THROUGHOUT THE DAY) 


DOSAGE TOTAL DOSAGE 
(1 TABLET PRIOR TO TOTAL DOSAGE RESULTS 
= 10 MG.) RELIEF 

60 mg. 180 mg. 840 mg. Good 

60 mg. 180 mg. 840 mg. Good 

80 mg. 320 meg. 1,680 mg. Good 


NO. OF 
PATIENT 


60 mg. 120 mg. 840 me. Good 

80 mg. 240 mg. 1,680 mg. Good 

80 mg. 240 mg. 1,680 mg. Good 

60 mg. 300mg. | 1,260 mg. Good 

60 mg. 120 mg. | 840 mg. Good 

60 mg. 180 mg. | 840 mg. | Good 

60 mg. 180 mg. 840 mg. Good 

80 mg. 800 mg. 2,240 mg. Continued to have occasional 
periods of nausea through- 
out four weeks of therapy 

80 mg. 400 mg. 1,680 mg. Good 

60 mg. 240 mg. 840 mg. Good 

60 mg. 180 mg. 840 mg. Good 

60 mg. 180 mg. 420 mg. Good 

80 mg. 320 mg. 1,680 mg. Good 

60 mg. 360mg. | 840 mg. Good 

60 mg. 300 mg. 840 mg. Good 
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large total dosages of B, given to these patients is attributable to their 
continuation of therapy long after cessation of symptoms. The ex- 
cellent response of patients with more severe symptoms (groups 2, 3, 
4) is more striking, and the results obtained in group 4 are particu- 
larly interesting. The daily dosage given in these groups is usually 
larger than in group 1, but the dosage effective for relief was in many 
instances relatively small (see Tables II, III, 1V). The response of the 
group 3 and 4 patients is particularly gratifying since such patients 
who in the past were frequently hospitalized may now to a large de- 
gree be adequately and economically treated at home. 


TABLE IITI—Grovup III 
(GRADED AS 3+, NAUSEA AND OCCASIONAL VOMITING) 


60 mg. 180 mg. 1,680 mg. Good 
80 mg. 800 mg. 2,240 mg. Only partial relief ; occasion- 
al nausea and vomiting 
60 mg. 240 mg. 1,260 mg. Good 
60 mg. 240 mg. 1,680 mg. Good 
80 mg. 320 mg. 2,240 mg. Good 
80 mg. 400 mg. 2,240 mg. Good 
80 mg. 160 mg. 1,680 mg. Good 
60 mg. 180 mg. 1,260 mg. Good 
60 mg. 180 mg. 1,260 mg. Good 
80 mg. 240 mg. 2,240 mg. Good 
80 mg. 1,000 mg. 2,500 mg. Relieved of vomiting; occa- 
sional attacks of nausea 
80 mg. 160 mg. 1,120 mg. Good 
80 mg. 400 mg. 1,680 mg. Good 


NO. OF 
PATIENT 


There were no untoward reactions to the drug despite the fact that 
the total dosages were far in excess of those previously reported by 
ourselves! and by Willis et al.?- No clear-cut quantitative relation 
between the oral and hyperdermatic dosages has been established, 
though we have observed that an oral dosage of approximately 3 to 5 
times the hypodermatie dosage is required. 

Oceasionally a patient who became symptom free after a few days 


of therapy discontinued the medication and after a period of 2 to 5 


days experienced a recurrence of symptoms. No patient who had a 
recurrence after previous complete cessation of symptoms failed to 
respond to therapy when it was resumed. 

The administration of pyridoxine hydrochloride has certainly proved 
of value in this limited series of cases. While sedation was purposely 
restricted in this study, the importance of simple sedation and proper 
dietary supervision should continue to be stressed, and should be pre- 
scribed as usual with pyridoxine hydrochloride as a valuable adjunct 
in the therapy of nausea and vomiting of pregnancy. There are oceca- 
sional ‘‘high strung’’ patients for whom pyridoxine hydrochloride plus 
sedation is of distinct value. The mechanism whereby pyridoxine hy- 
droechloride relieves nausea and vomiting is unknown to us. 
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TABLE IV—Group IV 


(GRADED AS 4+, NAUSEA AND VOMITING SUFFICIENTLY SEVERE TO PREVENT RETENTION 
oF ANY Foop) 


. TOTAL 

DOSAGE 
DOSAGE H RESULTS 
( HYPO- ORAL 
DERM- 


ICALLY ) 


100 mg. I.M. X 4; 60 mg. | 600 mg.| 600 Good 
orally daily | 1,260 


100 mg. ILM. X 6; 80 mg. | 400 mg. 600 Good 
orally daily 1.120 | 


100 mg. I.M. X 4; 80mg. | 300 mg. 400 Good 
orally daily 1.680 


100 mg. I.M. X 6 daily; 500 mg. 600 Good 
80 mg. orally thereafter 1.680 


100 mg. ILM. X 4; 80mg. | 300 mg. 400 Good 


daily 1.120 


100 mg. ILM. X 4; 80mg. | 400 mg. 400 Good 

daily 

1,680 

100 mg. ILM. X 4; 80 mg. | 400 mg-| (4090) (400) | Resumed vomiting after 2 

daily 160. days oral treatment; was 

treated with I.M. PH, in- 
fusions, sedation, ete. 


100 mg. I.M. X 4; 80 mg. | 300 mg. 400 Good 


100 mg. ILM. X 8; 80mg. | 600 mg. 800 Good 
1,120 


100 mg. daily X10; 80 | 800 mg.| (600) (400) | Vomited twice after cessa- 

mg. daily | tion of I.M. treatment ; 
vomiting controlled by 
resuming I.M. treatment ; 
received I.V. fluids, seda- 
tion, ete. 


Conclusions 


1. Complete or considerable relief from nausea and vomiting of preg- 
nancy was obtained in 68 patients who were treated with orally ad- 
ministered pyridoxine hydrochloride (B,) in dosages of 10 to 20 mg. 
three to four times daily, receiving total dosages of from 210 mg. to 
2,500 mg. 

Similar results were obtained in a group of 10 patients who received 
a combination of intramuscular and oral pyridoxine hydrochloride 
therapy; 8 patients obtained complete relief without recourse to sup- 
plementary therapy, and 2 patients required additional therapy. 

2. Of 37 patients with nausea confined to the morning 34 were com- 
pletely relieved, 3 partially relieved (Table I). Of the 18 patients 
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with nausea extending throughout the day 17 were completely re- 
lieved, 1 partially relieved (Table II). Of the 13 patients with nausea 
and oceasional vomiting 11 were completely relieved; 2 were relieved 
of vomiting but complained of occasional nausea (Table III). Ten 
patients with nausea and vomiting so severe as to prevent the reten- 
tion of food were observed. Of these, 8 obtained complete relief with 
the combined use of orally and intramuscularly administered pyridoxine 
hydrochloride, and 2 required additional therapy (Table IV). This 
group showed the most noteworthy and impressive response, however 
they required closer supervision and greater individualization of ther- 
apy than the patients of the other groups. 

3. No toxic manifestations were noted. 

4. The use of pyridoxine hydrochloride has proved of value in this 
eroup of 78 patients, however the value of sedation and adequate 
dietary supervision should continue to command our attention, and 
should be utilized with pyridoxine hydrochloride as an important 
adjunct in the therapy of nausea and vomiting of pregnancy. 

5. We believe that our results are sufficient to commend this drug 
for more extended trial and critical evaluation by others. A far larger 
series of patients must be carefully analyzed before final conclusions 


may be reached. 
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THE SCALENUS ANTICUS SYNDROME AS A COMPLICATION 
AFTER GYNECOLOGIC OPERATIONS 


W. T. PoMMERENKE, M.D., anv W. A. Risteen, M.D., Rocuester, N. Y. 


(From the Departments of Obstetrics and Gynecology and of Surgery of the Univer- 
sity of Rochester School of Medicine and Dentistry and 
Strong Memorial Hospital) 


HE commoner complications following gynecological surgery relate, 

in the main, to disturbances of the gastroenteric, cardiorespiratory, 
and urinary systems. These complications, if anticipated, are readily 
detected, and when properly provided for, generally offer a favorable 
prognosis. Not always, however, is the patient so fortunate. There are 
other more infrequent and less clearly defined complications not so 
obviously associated with the operative procedure, whose symptoms may 
not become apparent for some time afterward. Furthermore, neglect 
may necessitate later surgery in a field remote from the original op- 
erative site. The authors wish to eall attention to one of such post- 
operative complications, a neurocireulatory syndrome which may cause 
considerable difficulty with the neck, shoulder, and upper extremities. 
While knowledge of the symptomatology of neurocirculatory compres- 


sion by lesions of the scalenus anticus muscle is not new,’ the syndrome 
as an entity is usually encountered and treated by others than gyne- 


cologists. 

The increasing frequency of detection and proof of compression of 
portions of the brachial plexus and subelavian artery by traumatic lesions 
of the sealenus anticus muscle indicates that this condition is one of the 
more prevalent causes of pain and unexplained vascular disturbance of 
the upper extremity. Similarity exists between the svmptomatology of 
the sealenus anticus syndrome and that often associated with a clinical 
cervieal rib.) 2) Furthermore, gross clinical findings in the two groups 
are similar save for the x-ray visualization of the extra rib. The symp- 
toms are usually divided into: 1, nerve; and 2, vascular components. 
We feel that a third component comprised of sympathetic nervous sys- 
tem phenomena should be included. Combinations of these groups may 
be eneountered. The usual symptom complex may be outlined as follows: 


1. Pain.—Reference of the pain may be to any area supplied by the 
brachial plexus, but the ulnar distribution is usually the most affected, 
since the component roots, C-8 and T-1, pass from the median cord, 
which is anatomically in a position to be most affected. Pain, however, 
may be referred to the VII cervical spine, to the shoulder, to the elbow, 
and at times, to the lateral side of the neck, and to the scapular area. 

2. Subjective Sensory Disturbances.—Numbness, paresthesia, and hy- 
pesthesia over the ulnar distribution may be frequent complaints. 
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3. Objective Sensory Disturbances——Any one or all of the terminal 
branches of the brachial plexus may show reduction in function to the 
usual sensory tests. The objective findings are predominantly those of 
ulnar nerve area hypesthesia, and may be outlined over the small and 
ring fingers and over the lateral hand and wrist borders. 

4, Muscular Weakness and Atrophy.—Typically weakness is both sub- 
jective and objective and usually involves the flexors of the fourth and 
fifth fingers, the small hand muscles, the abductors of the thumb and 
sometimes the flexors of the forearm. Atrophy is usually demonstrable 
in the muscles affected. 

5. Vascular Changes.—The vascular changes are arterial in nature. 
Because the subclavian vein courses anterior to the scalenus anticus, it 
is usually little affected by traumatic changes of the muscle. The artery 
lying beneath the muscle is usually compressed by the lesion. There may 
be a concomitant decrease in the pulse volume and in blood pressure on 
the affected side. This may result in a decrease in surface temperature 
of the arm. 

6. Scalenus Anticus Muscle Tenderness.—The symptom complex may, 
as a rule, be reproduced by pressure just above the origin of the scalenus 
anticus muscle. This reproduction of pain may be used for comparison 
and is of diagnostic value. 

7. Body Attitude—Patients suffering from this syndrome will often 
assume attitudes which give some measure of relief. These changes of 
position of the arm, head, or trunk all tend to relieve compression on 
the underlying structure by the scalenus anticus muscle. Patients tend 
to hold the affected arm across the upper abdomen when sitting, or to 
support it in the coat pocket, or with the opposite hand while walking. 
When lying down the arm is preferably elevated over the head, and the 
head tilted toward the affected side. 

8. Sympathetic Nervous System Changes.—One occasionally sees a 
patient in whom typical attacks of migraine are precipitated by heavy 
lifting or by other strenuous work. In these persons a similar attack of 
headache may often be brought on by pressure on the scalenus anticus 
muscle. This is accomplished by unilateral pupillary dilatation and by 
inereased perspiration over half of the face. 


Pathology 


Briefly stated, the recently traumatized scalenus anticus muscle ap- 
pears congested, hemorrhagic and swollen. Some of the muscle fibers 
may show evulsion. If the injury is severe, noticeable degeneration may 
occur. Inflammatory reaction may extend to adjacent structures, and 
with organization, fibrosis, and often times muscle shortening occurs. 
Tendinous bands may form and pass posteriorly and attach or be ap- 
plied to the subclavian artery or brachial plexus, causing angulation 
and the characteristic symptom complex. The anatomic relationships 
are shown in Fig. 1. 

Etiology 


Any incident which causes sharp, dorsal flexion of the lower cervical 
spine may lead to the onset of symptoms. Furthermore, acute postural 
change or any injury which causes tearing or undue stretching of the 
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scalenus anticus muscle with resultant hemorrhage into the muscle may 
serve as a background for a fibrosis or shortening of the muscle. Sharp 
inspiration usually accompanies this acute dorsal flexion and adds ten- 
sion to an already stretched muscle. Common activities capable of in- 
ducing these acute postural changes are: diving, and throwing or eatch- 
ing some such object as a ball. The sudden dorsal flexion of an auto- 
mobile driver’s cervical spine, when the vehicle is violently struck 
from the rear, may be the etiologic agent. Faulty positioning of the 
patient on the operating table may also, we feel, be responsible for the 
underlying pathology. 


Scalenus Ant: 


Subclavian A. 
(Constricted) 


rechial Plexus | 
(Gonstricted) —) (Released) _ 


ye 

Fig. 1.—Right: Showing constriction of the subclavian artery and brachial plexus 
by the scalenus anticus muscle. Left: Showing release of constriction after sectioning 
the muscle. 


On reviewing the ease histories of patients presenting the character- 
istic features of the scalenus anticus syndrome in the neurosurgical 
clinic of the Strong Memorial Hospital, we were impressed with the time 
of onset of symptoms in certain patients. These patients had this in 
common: They first noted symptoms shortly subsequent to some pro- 
longed gynecologic procedure. One of the authors (W. R.) has noted 
the syndrome following prostatic and orthopedic surgery. To satisfy 
themselves that faulty positioning of a patient on the operating table 
may be responsible for the syndrome, the authors themselves assumed 
the full Trendelenburg position. The immediate subjective symptom 
was a general discomfort which increased with the lapse of time. This 
discomfort seemed largely attributable to increased venous pressure in 
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the head and neck. The weight of the abdominal viscera against the 
diaphragm made respiration difficult. Hyperextension of the head in 
an attitude favorable to the duties of the anesthetist added to the dis- 
comfort. Definitely uncomfortable were the shoulders which were 
called upon to support a considerable portion of the body weight against 
even well-padded shoulder braces. Now, when an arm was extended 
in a position suited for intravenous fluid administration, the discomfort 


approached actual pain. It seemed improbable that even one in robust 


Fig. 2.—Patient in Trendelenburg position with right arm abducted for fluid ad- 
ministration. Note weight which left shoulder is called upon to bear under these 
circumstances. Hyperextension of the head adds to potential trauma to the scalenus 
anticus muscle. 


health would long tolerate this unnatural position. When one now 


superimposes deep general anesthesia with resultant complete relax- 
ation and further pressure of the body against the shoulder braces, no 
specially gifted imagination is required to visualize the potential dam- 
age to the sealenus anticus muscle and to the blood vessels and nerves 
in its environs. Under these conditions, the operating table may be- 


come a veritable rack. (Fig. 2.) 
We present four typical cases of the syndrome in which the etiologic 
relationship to a gynecologic operation seems definitely established. 


Case 1.—(124578). Patient was a 49-year-old woman, having a 
myomatous uterus. The operation was a supravaginal hysterectomy, 
bilateral salpingectomy, and appendectomy. Ether anesthesia was 
used. The patient was in the Trendelenburg position some 50 minutes. 
On the third postoperative day, she noted numbness in the left small 
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and ring fingers. Along with this, there was a marked weakness of 
the left hand. Moderate discomfort of the lower cervical spine was 
noted. The symptoms persisted, and after two months were noted: 
Blood pressure in the right arm 166/96, in the left 158/90. The left 
‘adial pulse was weaker than the right. Hypesthesia was present along 
the ulnar nerve distribution of the left hand. The small muscles of 
the left hand were weak. Pressure over the scalenus anticus on the left 
side augmented the sensory disturbances. Rest and support of the left 
arm was advised. <A second pillow under the head at night was also 
recommended. The symptoms and findings improved but still remained 
four months after operation. 


Case 2.—(88998). Patient was a 47-year-old woman with a diagnosis 
of myoma uteri. At operation supravaginal hysterectomy, right sal- 
pingo-oophorectomy, and appendectomy were performed. Ether anes- 
thesia was used. The patient was in the Trendelenburg position about 
40 minutes. About one month after operation she became aware of 
a dull aching pain over the left deltoid muscle. Stiffness of this arm 
interfered with motion. Shortly afterward she developed pain in the 
left side of the neck. There was slight tenderness over C5 and C6, where 
pressure caused pain in the upper arm. The reflexes in the left arm 
were more active than those in the right. Examination disclosed hypes- 
thesia to pin prick over the ulnar distribution on the left side. The left 
pulse was weaker than the right. Blood pressure on the right was 
124/80, on the left 116/76. Pressure over the sealenus reproduced the 
pain. Traction on the neck brought a degree of relief. The patient 
was more comfortable when the left arm was abducted and externally 


rotated. The patient improved with rest and after four months was 
symptom free. 


Case 3.—(156323). Patient was a 54-year-old woman with a diag- 
nosis of relaxed pelvic floor with cystocele and rectocele, and salpingitis, 
right. At operation, repair of the cystocele and rectocele, right salpingo- 
oophorectomy, and appendectomy were performed. Ether anesthesia 
was used. The patient was in the Trendelenburg position about 50 
minutes. Some two months after operation, she first noted paresthesia 
along the course of the left ulner nerve. This later spread to the left 
shoulder and arm. The pain was aggravated by motion of the arm and 
was not relieved by heat and simple physiotherapy over a three-month 
period. Injection with novocain brought some relief. Prolonged physio- 
therapy resulted in benefit, but motion of the arm remained limited for 
six months. Pressure over the sealenus antiecus muscle still reproduced 
the pain. At operation, the characteristic chronic lesion of the musele 
was noted. Resection of this muscle resulted in prompt relief cf symp- 
toms. 


CasE 4.—(61807). The patient was a 35-vear-old woman having a 
relaxed pelvie floor with cystocele, rectocele, and chronic cervicitis. 
The operations performed were: curettage, cauterization of the cervix, 
‘adical repair of the cystocele and rectocele, and perineorrhaphy. Dur- 
ing the course of the operation, under ether, the patient was given 
1,000 ¢.c. of 5 per cent glucose into the left cubital vein. On getting 
up two weeks following operation, the patient experienced pain in the 
right scapular region. This pain was aggravated by coughing. Two 
weeks later the pain radiated down the right arm. The fingers on this 
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side felt numb. Hypesthesia was noted over the entire hand. The blood 
pressure on the right was 110/60, and on the left was 118/76 at this 
time. Pressure over the right anterior scalene reproduced her diseom- 
fort. Local physiotherapy was of no benefit. Four months after the 
first operation, the right anterior scalene was sectioned. Local patho- 
logical changes were typical of the lesion. Full recovery was prompt. 


Comment 
As one might expect, the following conditions entered into the differ- 
ential diagnosis and should always be considered when this syndrome is 
suspected : 
a. cervical rib. 
b. brachial plexus root evulsion or brachial plexus tears. 
‘, peripheral neuritis of all types of etiology. 
bone and joint pathology about the shoulder girdle joint. 
bursitis of shoulder joint. 
. tendon injury of the shoulder. 
9, spine fractures (cervical). 
myalgia. 


reat Saphenous V 


Fig. 3.—Patient partially suspended by straps applied to ankles and feet. This 
removes some of the weight from the shoulder braces. Vein available for fluid 
administration. 

Protracted symptomatology, despite palliative treatment, was a fea- 
ture in each of the cases reviewed. These cases, we feel, presented ade- 
quate basis for the diagnosis as given, although in only two cases was 
the diagnosis confirmed at operation. It is the opinion of the authors 
that faulty positioning of the patient on the operating table was the 
etiologie factor. Placing the patient in the severe Trendelenburg posi- 
tion, while it greatly facilitates pelvic surgery by invoking the aid of 
gravity in helping to remove the intestines from the immediate operative 
area, nevertheless, may be a definite cause of danger. Before subjecting 


the patient to such a long, unphysiological position, the surgeon should 


well consider the advantages he hopes to gain against possible dangers 
which are doubtless more real than has often heretofore been regarded. 
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Prophylaxis 


When one considers the underlying etiology of this syndrome, pre- 
ventive methods immediately come to mind. If an extreme Trendelen- 
burg position of the patient is actually required, the patient should be 
maintained in this position as briefly as possible. The shoulder braces 
should be well padded. The anesthetist should exercise special caution 
in not causing needless hyperextension of the head. By placing ap- 
propriate, well-padded straps about the ankles and feet (Fig. 3), a 
method of applying traction to the lower extremities is available whereby 
one is enabled with safety to suspend the patient partially by the lower 
extremities. This relieves the shoulders of the need of supporting a 
great share of the body’s weight. Should there be need of administra- 
tion of fluid, care should be exercised in the abduction of the arm. 
Kurthermore, as is shown in Fig. 3, an intravenous needle can under 
these circumstances readily be inserted into the great saphenaous vein 
just above the internal malleolus, should the need for parenteral fluids 
arise during the course of the operation. This obviates the use of the 
practice of abducting the arm for this purpose, a procedure that throws 
an additional critical burden on the shoulder on the opposite side. 


Summary 


The syndrome of neurocireulatory compression by lesions of the 
sealenus anticus muscle is reviewed, and four eases illustrating this syn- 
drome are presented. 

1. This syndrome may result from the faulty positioning of the pa- 
tient on the operating table. Injury to the scalenus anticus muscle may 
he caused by shoulder braces when the patient is maintained in Trendel- 
enburg position, especially when one arm is abducted for intravenous 
fluid administration and when the head is hyperextended during the 
administration of the anesthetic. 

2. Prophylactic measures relate to protection of the sealenus muscle 
during the operation. 
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PERIPHERAL CIRCULATORY COLLAPSE IN TOXEMIA OF 
PREGNANCY 


CAPTAIN SAMUEL S. LAMBETH, M.C., Station Hospirat, 
Camp Rucker, ALA. 
Introduction 
HE subject of peripheral circulatory collapse or shock in toxemia 
of pregnancy had not received much emphasis until recent years. 
Dexter and Weiss,’ in their comprehensive work on the subject of tox- 
emia of pregnancy, were the first to stress its practical importance. <A 
review of the obstetric texts prior to that time shows that the severe 
hypertension, the convulsions and the lack of diuresis were considered 
the most serious factors in the disease. In addition, primary central 
eardiae failure was regarded as an important cause of death in severe 
eases. Discussions of therapy*° were mainly concerned with control 
of convulsions, lowering the blood pressure, prevention of cardiae failure 


and specific measures to promote diuresis. 


Dexter and Weiss! introduced new conceptions of the pathologie 
physiology of the disease. Thev argued that the cardiae failure was 
largely due to water retention and that primary central congestive 
eardiae failure is not common in an uncomplicated case of toxemia of 
pregnancy. They stated that peripheral cireulatory collapse is the most 
important complication of toxemia of pregnaneyv and may have consider- 
able influence in determining the prognosis of a given ease. They 
recommended the use of blood transfusion or concentrated protein solu- 
tions to combat this collapse. 

Plass? in a summary of his experience with toxemia of pregnancy ex- 
pressed the same attitude with regard to the frequency of circulatory 
collapse in that disease. He states, ‘‘Patients with late pregnancy tox- 
emias are prone to circulatory collapse in the presence of even small 
post-partum blood loss.’’ Plass? further states that, ‘*The susceptibility 
of severely toxemie and eclamptie patients to shock is not vet fully ap- 
preciated despite its obvious importance.’’ 

Very recently, Dexter® and his associates have made another excel- 
lent contribution to the understanding of toxemia of pregnancy and of 
the importance of circulatory collapse in that disease. They now state, 
‘‘ Although an extreme hypertension in eclampsia is of danger to the 
patient, it has been our experience that the earliest sign of impending 
disaster is almost always an insidious, progressive fall in arterial blood 
pressure terminating in shock and death.’’ These authors believe that 
part of this drop is due to the ‘‘disintegration of the body as a result 
of the disease.’’ They repeat the opinions! given in 1941 that trans- 
fusion of blood or administration of coneentrated protein solutions is 
the most important measure for checking the progress of circulatory 
collapse. They further warn that the prognosis will be most grave if 
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this therapy is not given before frank shock, with low blood pressure, 
pulmonary congestion, gasping respirations, eyanosis, coma, and cold 
clammy extremities, sets in, because irreversible changes have occurred 
by that time. 


Discussion of Cases 


This report is primarily concerned with nine patients who illustrate 
well the importance of peripheral circulatory collapse in severe toxemia 
of pregnancy. Only the data directly coneerning the circulatory col- 
lapse are presented. All the patients had severe toxemia of pregnancy 
with 4-plus albuminuria. They represent all grades of circulatory 
collapse, from a slight elevation of the pulse and fall in blood pressure, 
to frank shock. 

The definition of peripheral circulatory collapse or shock as applied 
to these cases is the generally accepted one for the other fields of medi- 
cine and is the same as that of Dexter’ * and his associates. In early 
stages the diagnosis is difficult because often only slight changes in blood 
pressure and pulse are evident. To establish its presence the physician 
must observe the patient frequently for slight elevation of the pulse rate 
and decrease in its volume which may precede any drop in blood pres- 
sure. Such attention was given the patients presented in this report. 

The treatment of these patients was very conservative and included 
the usual measures for toxemia. All received whole blood plasma intra- 


venously when any signs of circulatory collapse appeared. The collapse 
developed so suddenly in some patients that they received plasma only 
after signs of frank shock were present. In others, the process was 
more insidious; these patients received plasma after slight pulse and 


blood pressure changes. 

Continued improvement was always accompanied by diuresis. It is 
not certain whether the diuresis was in part the result of the plasma 
therapy. However, this remains a distinet possibility and deserves 
further study. 

Other factors which might have influenced the development of col- 
lapse in any ease are specifically mentioned in the summary of that case. 
No patient had excessive blood loss. No severe infections occurred. 


Abbreviated Case Summaries 


Case 1 (A69140—Duke Hospital).—Forty-two-year-old, colored, mar- 
ried; para vii-i-vi; admitted Sept. 9, 1941, because of severe toxemia; 
four convulsions before admission. C.D.C. Oet. 15, 1941. Admission 
blood pressure 210/110; after five hours spontaneous delivery of still- 
born (2,000 Gm.) ; blood pressure dropped immediately to 100/80. Pulse 
very weak and fast. Other signs of shock present. Five hundred c.e. 
of plasma administered. Blood pressure 120/100. Within one hour 
blood pressure 100/60; pulse very faint. Five hundred c¢.c. of plasma 
administered. Blood pressure 150/100; pulse improved. The remain- 
ing hospital course uneventful. 
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CasE 2 (A70959—Duke Hospital).—Twenty-three-year-old, colored, 
married, para 0; admitted Sept. 21, 1941, because of severe toxemia. 
C.D.C. Nov. 27, 1941. Admission blood pressure 180/110. After five 
days of conservative management, blood pressure 220/150. Artificial 
rupture of membranes, spontaneous delivery of stillborn (1,300 grams). 
Ten hours after delivery blood pressure suddenly dropped to 100/40; 
pulse weak and rapid. Eight hundred ¢.c. plasma administered. Blood 
pressure up to 140/100; pulse improving. Remaining hospital course 
uneventful. 


CasE 3 (A73484—Duke Hospital).—Seventeen-year-old, white, mar- 
ried, para 0; admitted Nov. 7, 1941, because of severe toxemia. C.D.C. 
Oct. 15, 1941. Admission blood pressure 164/110. After four days 
of conservative management, blood pressure 200/130. Artificial rupture 
of membranes. First twin delivered by low forceps and second by very 
easy version and extraction, both infants viable (2,000 and 1,900 grams 
respectively). After fifteen minutes blood pressure dropped to 110/76. 
Pulse very rapid and weak. Eight hundred e.c. plasma administered. 
Blood pressure 150/100; pulse improved. Remaining hospital course 
uneventful. 


Case 4 (A74343—Duke Hospital ).—Twenty-year-old, colored, married, 
para ii-o-ii. Admitted Nov. 17, 1941, because of severe toxemia. C.D.C. 
Jan. 15, 1942. Admission blood pressure 210/150. After four days 
of conservative management patient went into labor. During labor 
blood pressure 300/170. Patient became very irrational. Spontaneous 
delivery stillborn (2,400 grams). Blood pressure then dropped steadily 


and rapidly. Signs of severe circulatory collapse developed in spite of 
treatment. Fifteen hundred c.e. of plasma were Xdministered. Patient 
expired in deep shock three and one-half hours after delivery. This 
patient had no convulsions. Autopsy revealed very extensive hemor- 
rhagie necrosis of the liver and kidney. 


Case 5 (74016—Duke Hospital).—Thirty-two-vear-old, white, mar- 
ried, para 0; admitted Nov. 30, 1941, because of severe toxemia. C.D.C. 
Jan. 4, 1942. Admission blood pressure 200/130. After four days of 
conservative therapy, blood pressure 210/150; spontaneous onset of 
labor. Low forceps delivery of stillborn (2,050 grams). One hour 
later blood pressure 140/90 and pulse very rapid. Five hundred e.c. 
plasma administered; blood pressure up to 160/110; pulse improved. 
Remaining hospital course uneventful. 


CasE 6 (A76503—Duke Hospital ).—Twenty-year-old, white, married, 
para 0; admitted Dee. 29, 1941, because of severe toxemia. Admission 
blood pressure 200/130. After three days of conservative therapy, blood 
pressure 190/130. Medical induction of labor; low forceps delivery ; 
viable infant (3,325 grams). Blood pressure dropped immediately to 
130/90 and pulse became more rapid. One thousand e.c. of 10 per cent 
glucose in distilled water administered without improvement. In half 
hour blood pressure 80/50 and pulse weaker. Five hundred e.c. of 
plasma administered. Blood pressure 140/90; pulse improved.  Re- 
maining hospital course uneventful. 


Case 7 (A65251—Duke Hospital).—See attached graphic chart. The 
accompanying graph (Fig. 1) shows patient’s course for thirty-seven 
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hours after admission. This case illustrated the use of plasma repeat- 
edly in the early stage of circulatory collapse before and after delivery. 


Case 8 (17665—Station Hospital, Camp Rucker, Ala.).—Twenty-one- 
year-old, white, married, para 0; admitted April 20, 1943, because of 
severe toxemia. C.D.C. May 6, 1943. Admission blood pressure 160/100. 
After twelve days of conservative therapy, blood pressure 170/116. 
Artificial rupture of membranes; progress of labor was slow. Pulse 
advanced from 96 to 150 in twenty-four hours; blood pressure 180/120; 
250 ¢.e. of plasma administered. Low forceps delivery of viable infant 
(3,000 grams). Four hours after delivery pulse 120 and weak; blood 
pressure 160/80; 250 ¢.c. plasma administered; pulse improved. Re- 
maining hospital course uneventful. 
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Fig. 1—Case 7 (A65251). W.M.F., Para 0-0-0, aged 17 years. No convulsions 
until being admitted. C.D.C. March 8, 1942. Labor 8 hours. Small episiotomy. 
Spontaneous delivery. Stillborn infant, weight 3,470 Gm. 


Case 9 (18882—Station Hospital, Camp Rucker, Ala.).—Twenty-year- 
old, white, married, para 0; admitted May 14, 1943, because of severe 
toxemia and premature rupture of membranes. C.D.C. May 12, 1943. 
Admission blood pressure 170/180. Labor progressed slowly. Twenty- 
four hours after admission low forceps delivery of viable infant (2,500 
grams). Blood pressure 140/90 and pulse 140; 500 ¢.c. of plasma ad- 
ministered. Three hours after delivery patient showed symptoms and 
signs of impending convulsions; blood pressure up to 170/100 and pulse 
130. After sedation blood pressure dropped to 140/90 and pulse up to 
148 and very weak. Five hundred ¢.c. of plasma administered with 
slight improvement in pulse. Eleven hours after delivery blood pres- 
sure 110/90 and pulse much weaker. Five hundred e.c. of plasma ad- 
ministered. Blood pressure up to 160/120 and pulse improved. Thirty- 
six hours after delivery pulse weaker. Five hundred ¢.c. of plasma ad- 
ministered; pulse improved. Remaining hospital course uneventful. 
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Summary 
1. The current literature on circulatory collapse in toxemia of preg- 
nancy has been reviewed. 
2. Nine patients with varying degrees of circulatory collapse have 


been discussed. 
3. Whole blood plasma apparently is effective therapy for peripheral 
circulatory collapse in toxemia of pregnancy if used in the early stages. 


The author wishes to express appreciation for the criticism of Dr. Bayard Carter, 
Durham, N. C., in the preparation of this paper. 
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RATE OF TRANSPORT OF SPERMIA IN HUMAN UTERUS 
AND TUBES* 


Royau L. Brown, M.D., New York, N. Y.t 
(From the Washington University School of Medicine, Department of Obstetrics and 
Gynecology, and the St. Louis Maternity and Barnes Hospitals) 

S EARLY as 1853, Leuckhart and Bischoff attempted to determine 

the rate of locomotion of spermia in the female genital tract. 

They recovered several spermia from a guinea pig’s ovarian bursa within 

15 minutes following coitus. Whitney (1927), recovered them from the 

bursa of the female dog within 18 minutes; Lewis and Wright, (1935), 
within 15 minutes in the ewe. 

Previous investigators found more protracted periods. Quinlan and 
Marl (1931), Green and Winters (1935), found spermia in the ewe 
bursa only after 5 hours. Pineus (1930), did not find them in the rab- 
bit bursa until 3 hours had elapsed. 


Method and Manipulative Technique 


From complete abdominal hysterectomies at Barnes Hospital gyne- 
cology department, St. Louis, six uteri and tubes were made available 


for these determinations. The experiments were started one to three 
hours following excision. The uterus, in each instance, was warmed to 
body temperature in a 37° C., incubator. In the first three specimens 
studied the uterine artery was perfused with 37° C., physiological saline 
solution during the determinations. During each experiment the uterus 
and tubes were wrapped in warm saline compresses. The angles were 
adjusted to simulate the normal in vivo position of the uterus and ad- 
nexa. A 2 ¢.c. pool of sperm 1% to 3 hours post-ejaculatory was placed 
in an appropriate receptacle at the cervical end of the excised uterus. 
The sperm was collected from the donor into a glass vial and was tested 
for viability (Brown and Gamble, 1940, 1941). At ten-minute intervals 
for the first half hour and every five minutes thereafter, the fimbriated 
end of the Fallopian tube was immersed two or three times in a drop 
of physiological saline solution previously placed on a miecro-slide. The 
drop was then covered with a cover slip and examined for living spermia. 
Three excised Fallopian tubes were similarly placed in contact with a 
measured quantity of sperm (0.3 ¢.c.) and the fimbriated ends ex- 
amined every 3 to 5 minutes. 

Six separate experiments were attempted; three of the six uteri 
gave satisfactory results. The case histories are as follows: 

CasE 1.—A 36-year-old white married female; gravida iii, para iii. 
Diagnosis: multiple myomatous uterus, ovarian cyst. Operation: com- 
plete abdominal hysterectomy and unilateral salpingo-oophorectomy on 
one side and salpingectomy on the other. The excised uterus was 7 em. 

*Invaluable suggestions were made by Dr. Clarence J. Gamble of the National 
Committee on Maternal Health and also by Dr. T. K. Brown, St. Louis Maternity 
Hospital, Barnes Hospital, and Washington University Medical School. 


tIn the U. S. Public Health Service, Marine Hospital, Stapleton, Staten Island, 
New York. 
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long; the uterine canal was 6.2 em. in length to the fundus. The 
Fallopian tube was 11.3 em. long. Allowing 2 em. for the uterine horn, 
the spermia traveled approximately 19.5 em. to the fimbria.* The 
uterus was excised at 3:45 p.m., and was perfused with 37° to 38° C., 
normal saline solution at 4:50 p.m. The cervical canal was probed for 
patency. The cervix was placed in a pool of sperm from donor A at 
5:21, and the spermia were observed in the drop at 6:29. The time 
required for the spermia to migrate through the uterus and tube was 
68 minutes. The excised tube was 5.5 em. long and the migratory period 
was 17 minutes (5:22 to 5:39). 


Case 2.—A 47-year-old white married female; gravida 0, para 0. 
Diagnosis: sterility, multiple myomatous uterus, hydrosalpinx. Op- 
eration: complete abdominal hysterectomy, bilateral salpingectomy, 
ovarian cyst incised. Experiment started at 6:26 p.m. after perfusion 
and wrapping with compresses. No spermia present at ostia by 9:00 
p.M. (2 hours, 34 minutes). 


Case 3.—A 54-year-old white married female; gravida 0, para 0. 
Diagnosis: sterility, multiple myomatous uterus, pelvic adhesions, and 
moderate hydrosalpinx. Patient had history of Neisserian salpingitis 
prior to marriage. Operation: complete abdominal hysterectomy, uni- 
lateral salpingo-oophorectomy. Pool of sperm from donor A _ placed 
at cervix of prepared uterus at 11:42 a.m. no spermia observed at 4:00 
p.M. (4 hours and 18 minutes). 


CasE 4.—A 43-year-old white married female; gravida i, para i. 
Diagnosis: multiple myomatous uterus and multiple cystic ovary. 
Operation: complete abdominal hysterectomy, unilateral salpingo- 
oophorectomy and salpingectomy on opposite side with incision of 
ovarian cysts on that side. Uterus was 7.4 em. long; the uterine cavity, 
6.4 em. to fundus. The Fallopian tube was 10.5 em. long. Spermia 
traveled approximately 18.9 em. to fimbria. The uterus was excised 
at 11:00 a.m., was not perfused but warmed in incubator at body temper- 
ature and wrapped in compresses at 12:30 p.m. The spermia from 
donor B were recovered from the fimbriated end in 71 minutes (12:39 
to 1:50). The excised tube measured 5.5 em.; spermia were recovered 
in 23 minutes (12:40 to 1:03). 


Case 5.—A 34-year-old colored married female; gravida iii, para ii. 
Diagnosis: myomatous uterus, cystic ovaries. Operation: complete 
abdominal hysterectomy, unilateral salpingo-oophorectomy and salping- 
ectomy on opposite side. The uterus was 8 em. long, the uterine canal 
was 6.0 em. deep. The attached tube was 9.8 em. long. Spermia from 
donor C traveled approximately 18.3 em. to ostia. The uterine horn 
was lengthened to 2.5 em. due to the myoma impinging on the fundus 
portion of the uterine canal. The uterus had been excised 1 hour, 22 
minutes and had been in the incubator 45 minutes of this time before 
sperm from donor B was placed at cervix. The transport time was 68 
minutes (4:03 to 5:11). The excised tube was 5 em. long and spermia 
were recovered from its fimbria in 23 minutes (4:23 to 4:46). 


Case 6.—A 37-year-old white married female; gravida i, para i. The 
patient had had ‘‘pelvic inflammatory disease’’ of unknown etiology 
since childbirth. Diagnosis: Pelvic adhesions, myomatous uterus. 
Spermia from donor B could not be recovered in 414 hours. 

*The uterine horn, a portion traversed by the spermia but not measured, accounts 


for the apparent 2.0 cm. discrepancy. The irregularities of the uterine and tube 
mucosal surfaces add an unknown quantity to the total distance traversed. 


BROWN: RATE OF TRANSPORT OF SPERMIA IN HUMAN UTERUS 409 


Results and Determinations 


The results of these experiments as summarized in Table I, indicate 
that the average rate of transport of spermia through the patent canal of 
the three excised human uteri and Fallopian tubes was 69 minutes. The 
average distance traversed was approximately 18.9 em., 8.4 em. of which 
was from the external cervical canal to the junction of the uterine horn 
and the Fallopian tube, and the remaining 10.5 em. constituted the tube 
to the ostium.* By interpolation and by assuming that the rate 
throughout the length of the tube was constant the average time to tra- 
verse the entire tube was 41.7 minutes. This leaves 27.3 minutes for the 
uterine cavity. The average distance per minute throughout the uterus 
and tube was 2.73 mm.; in the uterus alone it was 3.1 mm. and in the 


Fallopian tube, 2.5 mm. per minute. 


Discussion 


Rate of Transport Variable-——Heretofore the speed of and time for 
transport of spermia in the human female reproductive system was un- 
known. Earlier experiments offered no direct application. Further- 
more, the varying distance to be traversed to the fimbria among and 
within species made identical times of transport to the bursa unlikely. 
Also the morphology of the copulated genitalia in several species (in- 
eluding dog and guinea pig), permits the deposition of semen within 
the uterus, with resulting shorter distance to the fimbria or bursa. It 
is also very likely that the vitality and morphology of spermia affect 
their rate in utero. This may well account for the discrepancy in data 
of previous investigators. It would appear after consideration of the 
above influencing factors that identical rates of transport and locomo- 
tion of spermia among and within species are coincidental. 

In Vivo and in Vitro Rates Compared.—Although the in vitro rate 
for mammalian spermia has varied with the experimenter the average is 
about 3 mm. per minute. Parker (1931) determined 3.6 mm. Lloyd, 
Jones, and Hays found the same rate previously (1918). Hansen 
(1881) found 1.0 mm. The in vitro determinations of Phillips (1935) 
for ram spermia was 4.6 mm. per minute. He devised a glass tube 
which approximated the length of the uterus and tubes of the ewe and 
‘‘tapped’’ the media at intervals to determine the rate of transport. 


TABLE I. SpPERMIA TRANSPORT 


DISTANCE TRAVERSED TOTAL TIME REQUIRED |DISTANCE PER MINUTE 
IN CM. IN MINUTES IN MM. 

COM- COM- COM- 

pinep |UTERUS| TUBES | |UTERUS | TUBES | | UTERUS} TUBES 

1 19.5 8.2 11S 68 33 35 2.$ ee 3.2 

3 18.9 8.4 10.5 71 27 44 ‘ 

5 18.3 8.5 9.8 68 22 46 


AVERAGE 18.9 8.4 10.5 69 27.3 41.7 


CASE NO. 


_ *Spermia were undoubtedly “sponged” from the ostium rather than the termina- 
tions of the fimbria by the method used. 
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Under conditions approximating the in vivo, spermatozoa transport times through 
excised human uterus and tube, collectively and separately, were determined. A por- 
tion of the tube only was excised and tested, but the transport time of this section 
was interpolated in terms of the full length tube. The 17 per cent difference be- 
tween transport times in the tube and uterus may not be significant. Variable 
factors may conceivably produce a much greater difference. 

Disregarding other factors this same rate would require 83 minutes 
in vivo. These figures compare favorably with 2.7 mm. per minute and 
a transport time of 69 minutes. (See Table I.) 

Corrected Factors Which May Affect the Time.—The experiments 
were carried out at body temperatures to simulate in vivo conditions. 
The locomotion rate was decreased with both markedly increased and 
decreased temperatures. Furthermore the sperm was collected with all 
essential precautions (See Brown and Gamble 1940, 1941). The uterine 
and Fallopian cavities were left per se; thereby providing the normal 
environment. The uterine cavity was adjusted to in vivo position. A 
retrograve current was provided by the normal flagellating epithelial 
cilia. 

Such a current, whether natural or induced, usually orients spermia 
mechanically (Adolphi 1905, 1906). Human spermia were observed 
to be no exception. An adequate current forced and maintained the 
flagellating tail downstream; thereby necessitating retrograde loco- 
motion.* 

Time to Reach the Ovum (Interpolated).—There is evidence that 
fertilization does not occur with the first sperminum arrival but only 
after many are adjacent to the ovum (Hammond, 1934). The transport 
time of spermia to this region is approximately 65 minutes. They are 
in abundance in this region in 70 to 75 minutes and may be recovered 
from the ostium for 2 hours at least after the cervix has been removed 
from the sperm pool.t Therefore, it would appear that contact of ovum 
and fertilizing sperminum in a patent human genital tract is most likely 
to occur from 65 to 75 minutes after the sperm is deposited in the 
fornices. Actual fertilization occurs several hours later (Pineus, 1930). 


Summary 


1. The average time (three determinations) for human spermia to 
traverse the excised human uterus and tubes at near in vivo condition 
was 69 minutes. Twenty-seven minutes of this occurred in the uterus, 
42 in the Fallopian tubes (interpolation). 

2. The average distance traversed was 189 mm.; 84 in the uterus, 105 
in the tube. The average distance in mm. per minute was 2.7. 

3. The average time for ejaculated spermia to reach the ovum in 
women is 65 to 75 minutes (interpolated). 


*It is apparent that the retrograde current may slow the rate of the individual 
spermium, but assures a much greater number of spermia to a given destination. 

+The senile spermia (Brown and Gamble, 1940, 1941, 1943), which fall by the way- 
side, would have been unimportant to fertilization had they ultimately arrived, as the 
fertilization power wanes before cessation of locomotion and death (Hammond, 
1930)—thus a sperminum climacterium. 
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ACARDIUS AMORPHUS 


MELVIN D. KaprELMAN, M.D.,* BaLTIMorE, Mb. 
(From the Department of Obstetrics and Gynecology, St. Joseph’s Hospital) 


INCE the report of the first case by Benedetti? in 1533 to the pres- 

ent, only sixty-three cases of acardius amorphus have been reported 
in the medical literature. This rarer type of monster has also been 
described under the names fetus amorphus and holoacardius amorphus. 
The term fetus amorphus was initially used by Gurlt? in 1832 4nd this 
type of monster was first fully described by Geoffrey St. Hilaire® in 
1838. Either of the terms acardius amorphus or holoacardius amorphus 
is to be preferred, since this terminology points to the classification of 
these fetal abnormalities, in that the heart is absent; whereas the term 
fetus amorphus simply denotes a fetal abnormality with an amorphic 
shape. The term holoacardius is used to differentiate the anomaly in 
which the heart is entirely absent, from the type known as hemiacardius, 
that possesses a rudimentary heart. 

‘*An acardius is a one-egg twin with an absent, or rudimentary, non- 
functioning heart, whose circulation is mainly or wholly carried on 
by the heart of its healthy co-twin. Moreover, in part of the vascular 
system of the acardius, the blood flows in a direction which is contrary 
to normal.’’* Acardii also occur in triplet, quadruplet pregnancies, and 
in animals. Simonds and Gowen‘ list twelve occurrences in cattle, three 
in sheep, and one in a bird. 

The classification of acardii is somewhat in dispute in that Stander,° 
DeLee,’ and others* ® claim they are divided into two main groups: the 
hemiacardii and the holoacardii. The holoacardii are then separated 
into three subgroups: the acephali, acormi, and amorphi. The other 
classification is that given by Simonds and Gowen® who divide the 
acardiae group of monsters into five subgroups: 

1. Amorphus or anideus, has not acquired the external form of a 
fetus and appears as an irregular skin-covered mass. 

2. Mylacephalus, an amorphus mass with suggestions of one or more 
limbs. 

3. Acormus, development of head only. Umbilical cord may be at- 
tached to the cervical region. 

4. Acephalus, trunk and limbs more or less well developed but head 
entirely absent. 

5. Aneeps or paracephalus, head very imperfectly developed, trunk 
and limbs fairly well developed. 

The specimen to be described herein, in all probability, would fall 
into the group of mylacephalus of Simonds and Gowen* but the simpler 
classification preferred by the majority will be used. 

The amorphi have little semblance of human form. They are an 
irregularly-shaped mass, with or without appendages covered by skin. 
Bone is usually found within the mass. Various other organs may also 
be found, the most frequent being striated muscle, intestine, nerve, 
renal, hepatic, and lymph tissue. 

Acardii amorphi have been described as being of various shapes as: 
egg-shaped, reniform, globose, triangular, oval, ete., the length varying 


*Lieutenant Medical Corps, Army of the United States. 
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from 4.5 em. to 40 em., the majority being from 5 to 15 em.; and the 
weights ranging from 170 grams to 2,020 grams. 

The circulation of blood in an acardius is interesting. According to 
Guttmacher‘ ‘‘the driving force is the heart of the normal twin. The 
blood travels from the heart of the normal twin via its umbilical arteries 
and their placental anastomoses, directly into the umbilical arteries of 
the acardius. Since the umbilical arteries of the acardius possess no 
positive pressure, which in embryos with a normal heart is generated 
by fetal cardiac pulsations, the blood instead of flowing away from the 
monster flows toward it. After coursing through the monster it then 
flows to the placenta through the monster’s umbilical vein. The blood 
supplied to the acardius is relatively low in oxygen, since it comes direct 
from the umbilical arteries of the co-twin just after having coursed 
through its body, and is shunted to the acardius before being oxygenated 
via the placental blood spaces.’’ 

Das® reviews forty-five cases of acardiac monsters (including aceph- 
alus, acormus and amorphus) and contrary to earlier belief that acardiac 
monsters were rarely born in first labors, in the ten cases in which parity 
was given, five were in primiparas. In the review of fifty-six cases (in- 
cluding true acardius amorphus and mylacephalus) Simonds and Gowen® 
limit their discussion to the monstrosity alone and present no clinical 
data. The cases of Beerens’® and Schultze™ were both in primigravidas, 
whereas those of Van Tongeren,’? Ruge,'* and Risel'® were multiparas. 
A previous history of multiple pregnancy in the same patient is rare. 

The duration of pregnancy in six of eleven cases was full term.® 
Hydramnios is usually present. In twelve of fourteen cases® 7% 1% 19 
the healthy twin was born first. In the other reports no mention is made 
of the order of birth. The presentation was noted in six cases:* two 
were footling, two breech, and two in which the cephalic end presented. 
According to Halban and Seitz’® an acardius usually presents by the 
breech and is delivered within twelve hours after the normal twin. 

As the abnormality is one arising from uni-ovular and monochorionic 
twins the sex apparently should be the same in both the normal child 
and the acardius. This has generally been found true in all sixty-three 
eases with the exception of two doubtful incidents: the one case noted 
by Das® and that recently reported by Buxbaum and Wachsman.* 

‘Statements concerning the incidence of acardii are few,’’ Guttmacher 
claims. ‘‘Among 475 plural pregnancies Strassman’’ had two acardii. 
In 606 twin pregnancies at the Johns Hopkins Hospital we* had a single 
case. Since approximately twenty-five per cent of twin pregnancies are 
monochorionic, the incidence from these two series is approximately once 
in 100 single chorion specimens. ’”* 


Report of Case 


The patient, a 35-year-old white para 0-0-iv-o,* was admitted to the hos- 
pital in early active labor one month prior to expected date of confine- 
ment. According to the menstrual history the expected date of confine- 
ment was March 9, 1942. Membranes had ruptured some thirteen hours 
previously. Significant only in the past history was the occurrence of 
the four early abortions about the sixth week of gestation from an un- 
known cause. The family history revealed no known multiple preg- 
nancies on either side. The prenatal course was negative except for 


*First digit denotes the number of full-term pregnancies, the second the number 
of prematures, third the number of abortions, last figure the number of living children. 
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slight ankle edema in the afternoon in the last six weeks of the preg- 
nancy. General physical examination was negative. The height of the 
fundus was 27 em. and enlarged beyond the size expected for the dura- 
tion of the pregnancy, apparently containing twins. Hydramnios was 
present. Only one fetal heart could be heard. The anteroposterior and 
lateral roentgen examination revealed a twin pregnancy with one fetus, 
in frank breech presentation, normal in appearance; the other was in- 
terpreted as an anencephalie. 


Fig. 1.—Anterior view of acardius. The rent at about the lower third is an arte- 
fact, having been made during delivery, and allowing omentum and sections of in- 
testine to show through. 


After an uneventful first stage of labor of approximately twelve and 
three-quarter hours, the patient was delivered of a normal six-pound 
male child by breech extraction with forceps applied to the aftercoming 
head. Thirty minutes later the acardius was delivered, breech present- 
ing. Some difficulty was experienced in the delivery of the monster 
because of the configuration of the caudal end. (Fig. 1). The third 
stage was uneventful. A single placenta was expressed by Credé’s 
method, but was unfortunately discarded without examination. 

Autopsy Report.—The specimen consists of a deformed fetal mass 
weighing 1,450 grams (3 pounds 3 ounces) and measuring 14 by 7 by 
36 em. The cephalic portion is globular in shape, somewhat flattened 
anteroposteriorly, and tapers into a fused, fin-like, lower extremity. 
Along the lateral borders of the cephalic portion are rudimentary upper 
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extremities containing bony and cartilaginous substance and covered 
with skin. These extend out from the body of the specimen 3 em. 
They each end in a clubbed nodular fashion with two recognizable fingers. 
Most of the cephalic portion is covered with fine reddish hair. A 
dimpled, puckered area is present ventrally 4 em. above the umbilical 
cord. There are no recognizable eyes, mouth or nose, in connection with 
this dimpled area. The dorsal portion of this mass has an imperforate 
anus at the junction between the bulbous cephalic portion and the pel- 
vis. A short stubby spinal column can be palpated running from the 
pelvis up into the amorphous mass. The caudal extremity is fused and 
ends in a tapering fin with several recognizable toes. Internal exam- 
ination reveals plates of bone and osteoid tissue housing liquefied cere- 
bral substanee. <A fluctuating sae is present inside of these unfused 


Fig. 2.—Anterior roentgenogram of acardius clearly showing bony abnormalities. 


bones denoting an hydrocephalus. No visible recognizable heart or lungs 
are encountered. No thoracic cavity is demonstrable. The large body 
cavity contains small intestine and recognizable cecum and colon, but 
these end blindly in the peritoneum. A remnant of liver is present 
and recognizable spleen. Two undescended testicles are present in the 
retroperitoneum but no kidney tissue is seen. Although the wings of 
ileum can be recognized, there is no pelvic cavity. The spinal column 
is fused with the lower common extremity. (Fig. 2.) 


Comment 


The ease described conforms in a number of respects to the general 
trend of cases previously reported in the literature. The patient gave a 
history of four previous abortions but no former multiple pregnancies, 
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As is usual with monstrosities, hydramnios was present. The healthy 
twin was delivered first, as previously pointed out in twelve of fourteen 
eases,” 2° 12,19 with the breech of the acardius presenting and delivery 
being effected thirty minutes later. Since the abnormality is described 
as one arising from uni-ovular and monochorionic twins, the case again 
conforms in that the healthy twin was a male child and undescended 
testicles were identified in the acardius. 


The author wishes to acknowledge the permission of Dr. John G. Onnen to report 
this case and expresses appreciation to Dr. C. G. Warner of the department of 
pathology, University of Maryland, School of Medicine, and University Hospital 


for the pathologic study. 
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DIPHTHERIA OF THE UTERINE CERVIX™* 


W. D. Beacuam, M.D., F.A.C.S., anpD Maurice Rice, M.D.t 
New ORLEANS, La. 
(From the Departments of Gynecology and Obstetrics, Tulane University School of 
Medicine, and Charity Hospital of Louisiana, and the Departments of Pathology and 
Bacteriology, Louisiana State University School of Medicine, and Charity Hospital of 
Louisiana) 


N 1932 Eigen! reviewed the literature of vaginal diphtheria and re- 

ported an additional case. His studies revealed a total of 115 eases, 
of which only 72 had been confirmed by bacteriologie investigation. 
The youngest in the series was 5 months of age, death being due to 
toxic myocarditis. The eldest was 55 years. This also was fatal. 

Since then cases of diphtheritic vaginitis have been reported in Eng- 
lish by Lee and Van Saun,? who mention six cases which were not 
included in Eigen’s study, viz., Bisdorn’s observations of three sisters 
(1927), Mason’s case (1927), and the ease of Vasile (1924); Wallfield 
and Litvak’; Cantrell‘; Grant*-°; Stout’; and Parks.S The majority 
of the cases described were of the secondary rather than the primary 
type. Furthermore, our study of the literature has failed to reveal 
an instance in which the manifestations of the disease were confined to 
the cervix uteri. We are, therefore, presenting data regarding a case in 
which the elinical diagnosis was diphtheria of the uterine cervix. 


Case Report 


Mrs. F. T. M. (T-42-39594), aged 23 vears, resident of New Orleans, 
was admitted to the Charity Hospital April 23, 1942, presenting a chief 
complaint of ‘‘whitish vaginal discharge.’’ Menstrual index was 15 by 
28 by 6-7. She gave a history of having had two pregnancies. The 
first terminated spontaneously at approximately two months almost 
three years prior to the present admission. The second resulted in a 
normal delivery of a 7-pound 1-ounce living, well-formed male, eighteen 
months ago. Slight dysmenorrhea has been experienced for many years, 
manifesting itself as cramps and backache. Headaches and breast pain 
are also frequently associated with the onset of the menstrual flow, the 
amount and character of which have not changed recently. The vaginal 
discharge, of which the patient complained, was not sufficient to cause 
her to seek medical advice. As a matter of fact, the only reason that 
she came to the hospital was that a health examination was compulsory 
for continuation of her job as a waitress. The person referring her for 
admittance recorded a diagnosis of ‘‘tumor of the cervix.’’ 

Historical review by systems disclosed no positive facts of note. 
Thorough interrogation failed to elicit any evidence of luetic or Neis- 
serian infections. 

Past history included tonsillectomy and adenoidectomy in 1936 as 
the only surgical procedures. Measles and pertussis, uncomplicated 
occurred during childhood. There had been no serious illnesses or in- 
juries. 


*Presented before a joint meeting of the New Orleans Gynecological and Obstetri- 
cal Society and the Orleans Parish Medical Society, May 24, 1943. 


+Now on military leave of absence. 
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At 20 years she married for the first time. During this marriage the 
two gestations mentioned previously occurred. After a divorce, she 
married again on February 1, 1942. 

Physical examination disclosed a well-developed and nourished ambu- 
latory white female apparently not ill. Blood pressure, temperature, 
pulse, and respiratory rates were well within physiologic limits. The 
general physical examination was negative. Perineum was relaxed, 
but not lacerated. Skene’s and Bartholin’s glands showed no infection. 
The vaginal mucous membrane presented a healthy color. The non- 
irritating discharge was of a mucoid character. The cervix uteri ex- 
hibited an extensive frosty-white membrane which was firmly adherent 
to both anterior and posterior cervical lips. Attempts to remgve por- 
tions of the membrane resulted in bleeding. The appearance was such 
as to cause the examiner to record the impression that it was diphtheritie 
in type. (At that time the patient was questioned fully regarding any 
treatments which might have been undergone during recent months to 
rule out the possibility of therapeutic traumatic cervicitis.) The very 
slightly enlarged uterus was in a state of third degree retroversion and 
beginning prolapse. It could be moved without difficulty and there 
were no abnormal adnexal masses. The rectal findings were irrelevant. 


Fig. 1.—Frosty-white densely adherent membrane on anterior and _ posterior lips of 
cervix uteri, as seen at the time of admission to hospital. 


Blood sedimentation rate proved to be 18 mm. in 3 hours, Linzenmeier 
method. Kline and Kolmer blood tests were negative. There was evi- 
dence of slight anemia, with a leucocyte count of 7,000, 84 per cent 
polymorphonuclear neutrophiles. Urinary and hemochemieal findings 
were within normal limits. Urethral, vaginal and cervical smears were 
negative for gonococci, trichomonads, and yeast. 

Cultures of material from the cervix proved to be as follows: un- 
satisfactory, 4/30/42; positive for Corynebacterium diphtheriae, 5/9, 
5/8, 5/11, 5/18, 5/26, and 5/28/42. On 6/1/42, they were negative and 
continued to be. Fig. 2 is a photomicrograph of culture from the cervix 
showing the typical palisade arrangement of C. diphtheriae with charac- 
teristic metachromatic granules, club-shaped forms, a few barred forms, 
and an occasional solid staining form. Subcutaneous virulence test em- 
ploying pure culture of organisms obtained on 5/5/42 showed nontoxin 
producer. Intracutaneous virulence test employing pure culture of 
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organisms obtained 5/18/42, using a modification of the technique de- 
seribed by Fraser and Weld (1926) also demonstrated a nontoxin pro- 
ducer. Nose and throat cultures were negative for C. diphtheriae on 
5/8/42, 5/11, and 5/138. Microscopie study of tissue obtained from 
the cervix on two occasions exhibited the picture of chroni¢ cervicitis. 
Nose and throat cultures from the husband of the patient were positive 
for C. diphtheriae on 5/8/42. 5/11, and 5/18. Similar cultures from the 
little son were negative. Intracutaneous virulence test (I raser-Weld 
modification) employing pure culture organisms obtained from nose 
and throat of patient’s husband on 5/18 revealed a nontoxin producer. 
On 5/10/42, after the patient had been proved not to be hypersensitive 
to diphtheria antitoxin, she was given 10,000 units intramuseularly. 
No local therapy was administered. A week later the membrane con- 
tinued to grow, regenerating at the sites of removal; consequently, nor- 
mal saline douches were given once daily. On 5/21/42, an additional 
10,000 units of antitoxin were injected into the gluteal] region, follow- 
ing desensitization procedure. Soon thereafter the membrane began 
to disappear, being completely gone four days later and leaving a cervix 
which presented erosions and eversion. Cultural studies proving to be 
negative, the patient was anesthetized with pentothal sodium and the 
areas of cervicitis destroyed by means of electrodesiccation. The pa- 
tient was discharged from the hospital on the following day. Subse- 
quent follow-up studies have revealed entirely satisfactory findings. 
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Fig. 2.—Photomicrograph of organisms cultured from the cervix, showing the 
typical palisade arrangement of Corynebacterium diphtheriae with characteristic 
metachromatic granules, club-shaped forms, a few barred forms and an occasional 
solid staining form. 


Authors®""* of the current textbooks on pediatrics, obstetrics, and 
ovnecology have little to say regarding diphtheria of the genital tract. 
They evidently concur in the belief that such infections are very rare. 
There are no data indicating that the infection can be transferred to the 
fetus in utero. And it should probably have no immunity; therefore, 
such an infant should be isolated and given the benefit of antitoxin. 
Negative Schick tests indicate that approximately 90 per cent of new- 
born babies have an immunity to the disease, but this protection is lost 
in most instances during the first year of life. 

Before the introduction of aseptic methods in the practice of obstetrics, 
puerperal ulcers are said to have been very common. As a result of 
necrosis their appearance was such as to often cause them to be desig- 
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nated as 
diphtheria. 


diphtheritie’’ although they had nothing else in common with 


Summary 
The case of a 23-year-old white female who presented a frosty-white 
markedly adherent uterine cervical membrane is reported. The or- 
ganisms cultured were morphologically Corynebactertum diphtheriae. 
Although virulence tests proved the organisms to be nontoxin producers, 
the administration of diphtheria antitoxin to the patient resulted in 


the disappearance of the cervical lesion. 

Study of the literature confirms the opinion that female genital 
diphtheria is rare. Not a single case of diphtheria confined to the cervix 
uteri was found. 

Every case of diphtheria should be given the benefit of careful study 
of the genitalia. Such studies in the past would have undoubtedly re- 
vealed some secondary infections which were overlooked. 
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STRUMA OVARII 


SIDNEY Coun, M.D., ano J. Invina Kusuner, M.A., M.D., 
New York, N. Y. 
(From Departments of Surgery and Pathology of the Bronx Hospital) 


N GENERAL, 80 per cent of ovarian tumors are cystic and 20 per 

cent are solid. Dermoid cysts constitute about 10 per cent of the 

cystic tumors. The incidence of thyroid tissue found in dermoid cysts 
has been stated to vary from 1.5 per cent to 28.5 per cent.! 

In 1928, Frankel and Lederer? gathered 50 cases of struma ovarii from 
the literature. In 11 of the 50 cases, thyroid tissue made up the whole 
tumor, but in only 2 cases was an associated goiter present. 

The origin of mixed ovarian tumors affords a tempting field for 
speculation. At the present time the tendency is to refer to both eystie 
and solid ovarian tumors as teratomas, but to distinguish them on the 
basis of their physical characteristics. A cystic teratoma is defined as a 
tumor arising from all three fetal layers, in which the tissues are ar- 
‘anged in a more or less orderly fashion, and in which the structures 
arising from a single tissue type, the ectoderm, are usually predominant. 
A solid teratoma of the ovary is defined as a tumor which likewise arises 
from all three germinal layers, but in which the tissues are singled to- 
gether indiscriminately and represent for the most part an embryonic 
development. Clinically, the chief point of interest is that, the dermoid 
tumor is benign, while the teratoma is malignant.* Pick‘ first advanced 
the theory, now generally accepted, that struma ovarii is a one-sided 
teratoma in which the thyroid had dominated or completely supplanted 
the elements of the other germ layers. 

Because of its comparative rarity and interest, the following case is 
reported : 

Hosp. No. 147758. J. S., aged 52. Admitted to the Bronx Hospital 
(service of Dr. Sidney Cohn) on July 12, 1948, because of rectal pres- 
sure, frequency of urination, associated with a sense of ‘‘fullness’’ in the 
perineum. Two weeks before she was examined an abdominal tumor was 
diagnosed. There were no other complaints. 

Menstruation began at the age of 13 and had been regular about every 
thirty days. She had had her menopause about 2 vears ago. 


Physical Examination: 

She was a healthy looking adult woman. There was a harsh systolic 
murmur heard at the apex. Blood pressure was 130/85. There were no 
other abnormalities except a large insensitive cystic mass filling the left 
lower abdomen. Vaginal examination disclosed a small cervix and 
uterus with this large mass extending into the pelvis and displacing the 
left ovary. No enlargement of the thyroid was made out. There were 
no elinieal signs of hyperthyroidism or hypothyroidism. 

Preoperative Diagnosis: 

Ovarian cyst, left. 
Operation: 

Performed on July 13, 1943, under spinal anesthesia. The left ovary 
was found to be replaced by a multilocular cyst, some of which was solid. 
A left salpingo-oophorectomy was performed. 
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Pathology: 


No. 25269. Specimen received consisted of a tube with its attached 
ovary. The tube measured 12 em. in length and showed no gross 
pathology. The ovary measures 17 by 12 em. in size. The external 
surface was smooth and vellowish-white in color. On section it was 
multilocular and the loculi for the most part contained serous material. 
Some, however, contained sebaceous material. Areas of fleshy soft 
brownish homogeneous tissue, resembling thyroid tissue, were also visible. 

Microscopic examination showed a portion of ovarian tissue intimately 
related to a mass of well-defined thyroid tissue in which the acini varied 
in size and contained colloid in profuse amounts (Fig. 1). 


Fig. 1—Path. No. 25269. Section —— ovarian cyst wall, showing thyroid tissue. 
«300. 


Diagnosis: 

Struma ovaril in a dermoid cystoma. 

Patient had an uneventful hospital stay and was discharged on the 
twelfth postoperative day. Examination at the end of 4 weeks showed 
no abnormal findings. Basal metabolic rate was plus 5. 

We wish to express our appreciation to Dr. Joseph Felsen, Director of Lab- 
oratories, the Bronx Hospital, for his aid in the preparation of this report and for 
the photomicrographs. 
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UNILATERAL TWIN ECTOPIC PREGNANCY 


E. M. Broen, B.A., B.S., M.D., PHILADELPHIA, P. 


(From the Department of Obstetrics and Gynecology, Hospital of the 
University of Pennsylvania) 


REVIOUS reports have established the validity of 72 eases of uni- 
lateral twin tubal pregnancy.’ The last reported was that of 
Lash and Kaufman in 1942.6 We wish to add another to this group. 
The patient, a 33-year-old married, colored female was admitted to 
the Hospital of the University of Pennsylvania on April 27, 1943. She 
had had five normal full-term uncomplicated pregnancies between 1927 
and 1937, followed by two spontaneous abortions in 1937 and Decem- 
ber, 1942. Her menses had always been regular with a moderate 
amount of flow. Dysmenorrhea had always been mild at the onset of 
her periods. Past history was negative. 

The patient’s last normal menstrual period was on February 10, 
1943. On Mareh 15, 1943, she noted the usual amount of bleeding for 
a normal period except that it was five days late and that it lasted two 
weeks. During this time she had indefinite, diffuse, lower abdominal 
cramp-like pains. [Following this she felt well until April 1, when the 
cramps returned to be associated with vomiting which continued up 
to the time of admission to the hospital. On April 23, she had a 
small amount of vaginal spotting for only one day. After Mareh 15, 
bleeding episode, she had had a moderate amount of a persistent, non- 
odorous white vaginal discharge. There had been no shoulder or chest 
pain, fever or chills, fullness of the breasts, urinary frequency or faint- 
ing attacks. 

When admitted to the hospital, the patient appeared rather weak 
and seemed to be suffering from a moderate amount of lower abdom- 
inal pain. Colostrum was present in the left breast. Temperature 
was 99.5° F., blood pressure 124/80, pulse 68, and respirations 17. 
There was a mild, soft abdominal! distention. On pelvic examination, 
the cervix was found softened, appeared normal in color and clean. 
The uterine fundus was anterior. slightly softened and very slightly 
enlarged. The right adnexal area was negative to palpation. There 
was a doughy, tender, partially movable mass high in the left adnexal 
region approximately 6 centimeters in diameter. The hemoglobin was 
68 per cent, white blood count 6,890, catheterized urine specimen 
showed only an oceasional red blood cell. Kolmer and Kline tests were 
negative. 

A diagnosis of left tubal pregnancy with tubal abortion was made 
and laparotomy advised. At operation the uterus was found to be 
softened and enlarged to the size of a six weeks’ gestation. The left 
tube and ovary were surrounded by a few fine and dense adhesions. 
The left tube appeared normal. The left ovary was approximately 5 
centimeters in diameter and contained a retention cyst. The right 
tube was moderately thickened and closed at its fimbriated end. In 
the middle third, it was enlarged and adherent to that portion of the 
ovary which lay below the tube. Both were plastered against the pos- 
terior leaf of the broad ligament. Contained within this portion of the 
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tube and the wall thereof, and the upper pole of the ovary was a mass 
of tissue containing two small fetuses. There was a small area of 
rupture on the right lateral side of the mass from which blood appar- 
ently had been leaking to partly fill the cul-de-sac of Douglas. About 
200 ¢.c. of dark blood was present. There was a dul! blue discolora- 
tion of the omentum and intestines in this area. The mass was sur- 
rounded by a large number of fine and dense adhesions. The operation 
was completed by freeing the adhesions and performing a routine right 
salpingo-oophorectomy. The abdomen was closed without drainage. 

The gross pathologie description: ‘‘The specimen consists of the 
right tube and right ovary and two fetuses. The right tube and ovary 
form a mass measuring 8.5 by 7 by 2.5 em. in diameter. The right tube 
is approximately 13 em. in length. The outer two-thirds is dilated to 
a diameter of 5 em., is hemorrhagic and shows a perforation on the 
posterior wall. Protruding from this perforation is an old blood clot. 
In this area the tube wall is markedly thin, giving the typical appear- 
anee of a ruptured tubal pregnancy. The right ovary lies in the con- 
‘avity of the tube and measures 4 by 3.5 by 1.5 em. in diameter. The 
superior portion of the ovary is adherent to the tube at the site of the 
perforation. The ovary shows perioophoritis, otherwise is normal. The 
fetuses which were removed from the right tube at operation measure 
6.25 and 6.5 em. in length respectively. Grossly these show no ab- 
normalities. ”’ 

The microscopic diagnosis was right tubal pregnancy; right peri- 
oophoritis. ‘‘Sections from the right tube show the wall to be mark- 
edly thin. There is typical placental tissue noted invading the wall 
of the tube. Sections from the ovary show perioophoritis.’’ 


Her postoperative course was uneventful except for a moderate in- 
crease in postoperative reaction with vomiting and distention for the 
first three days. The wound healed by primary union. She was dis- 
charged on her thirteenth postoperative day in good condition. 


Comment 


The mass that was palpated in the left adnexal region was not that 
of the ectopic gestation but a retention cyst, while the right side con- 
taining the real pathology was negative to bimanual palpation. These 
findings were confirmed also by three other examiners. 
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PELVIC ABSCESS FOLLOWING ARTIFICIAL INSEMINATION 
WiuuiAm Bickers, M.D., RicHMonp, VA. 


HE treatment of relative infertility has taken on new interest in 

recent years as a result of certain fundamental contributions to our 
knowledge on the subject. The insufflation of the tubes as deseribed 
by Rubin for the determination of tubal patency, the study of the 
endometrial biopsy for the determination of ovulation, and careful 
study of the seminal fluid are but a few of the more recent diagnostic 
aids that have been introduced for the management of the sterile 
couple. The latter of these has instituted a wave of enthusiasm for 
artificial insemination of the alleged defective seminal fluid into the 
cervix and often into the uterine cavity to overcome sterility which is 
thought to be due to failure of the sperm to migrate into the uterus 
under their own power. The fact that a defective seminal fluid is most 
probably not capable of fertilizing the ovum even if it were deposited 
directly upon it is a factor often forgotten. Indeed the indiscriminate 
use of the husband’s seminal fluid for injection into the uterus is most 
vehemently to be condemned. Indications for artificial insemination 
have been laid down by Guttmacher and in substance they are: anomalies 
of the male genitalia which make it impossible to deposit the seminal 
fluid near the cervical os at coitus; anomalies or atresia of the vagina 
which makes coitus impossible and therefore the seminal fluid cannot 
be deposited near the cervical os. In the ease to be reported the hus- 
band had a normal seminal fluid, both in amount and morphology but 
had never been able to have an erection of the penis. The seminal fluid 
was readily obtained by the patient in a manner which he did not 
divulge but his wife insisted that introduction of the penis into the 
vagina had never occurred during their seven years of marriage. 

Mrs. M. C., aged 29, gave a history of good health throughout her 
life. The menarche occurred at 14, and after a few months of irregu- 
larity a regular cycle was established. She was married for six years 
at the time of the first examination and her only complaint was sterility. 
The marital relation had never been satisfactory because of the failure 
of her husband to maintain an erection sufficiently long to introduce 
the penis into the vagina. She stated that coitus had never been accom- 
plished. A complete sterility study revealed a normal secretory endo- 
metrium at the onset of 3 consecutive menses, the vaginal pH was 4.8, 
the basal metabolic rate was —8, the tubes were patent but at a rela- 
tively high pressure on the first examination. Subsequent tests showed 
the tubes patent at 125 mm. of mereury. The pelvie organs were nor- 
mal in size, position and contour. The seminal fluid was examined 
from a sterile bottle into which the patient’s husband had ejaculated. 
The quantity was 4.1 ¢.c., the motility was normal (85 per cent motile 
forms), and the morphology was normal (12 per cent abnormal forms). 
Since the failure to deposit the seminal fluid into the region of the 
cervical os was apparently the only sterility factor, the patient was 
advised to come to the office for artificial insemination. Study of the 
endometrial biopsy suggested that ovulation apparently occurred about 
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the eighteenth day of her cyele and this coincided with the patient’s 
history which was fairly good for the ‘‘mittelschmerz.’’ She was 
inseminated for 3 successive months and pregnancy did not oceur. At 
this time the patient disappeared only to return about 6 months later 
requesting further insemination. On October 2, 1943, the patient was 
inseminated by the author. At the time she complained of some eramp- 
ing and I knew that some of the fluid had entered the uterine cavity. 
The ecanula was withdrawn and the rest of the fluid deposited in the 
cervical canal. She called that evening complaining of low back pain. 
Two days later the temperature went to 100° F., and on the sixth day 
after insemination the temperature went to 100.8° I’. Pelvie examina- 
tion revealed a generalized induration and tenderness radiatin& out 
into the pelvis from the cul-de-sac. The patient was treated for 12 
days with maximum doses of sulfadiazine with no apparent effect. At 
this time she was admitted to the hospital where after 7 days of bed 
rest the abscess localized and a fluectuant mass could be palpated in the 
posterior vagina. This was incised and drained and with finger dissee- 
tion a large volume of pus evacuated from the cul-de-sae and a ‘‘T”’ 
tube placed in the region of the broad ligaments. At this time the 
abseess could be palpated 5 em. above the symphysis. Six days later 
the patient ran a normal temperature, the abscess cavity rapidly be- 
came reduced in size and on the eighteenth day after operation the 
“TT? was expelled from the vagina. On discharge from the hospital 
the pelvis was full of adhesions but the tenderness and mass had dis- 
appeared. 

The future of this patient so far as fertility is concerned is not very 
bright. Thus there is illustrated again the favorite aphorism of Dr. 
DeLee “‘ prima nix nocere’’ illustrated in a paradoxical sort of way. It 
is to be re-emphasized that a sterile seminal specimen is most difficult 
to obtain and even when the most scrupulous care is used to inseminate 
it with aseptic technique, the tragedy above described may be re-enacted. 


MepIcAL ARTS BUILDING 


NAEGELE PELVIS ASSOCIATED WITH RUDIMENTARY 
FEMUR* 


Puiuie B. WAuRSINGER, M.D., New York, N. Y. 
(From the Obstetric Service of the Bronx Hospital) 


HE most common cause of the Naegele pelvis, according to DeLee, 

is disease of the sacroiliac joint and the neighboring portions of 
the ilium and the sacrum. Other authors give diseases of the hip joint, 
arthritis, caries, or trauma of the sacroiliac synehondrosis as causes of 
this type of pelvis. Congenital anomalies may also be the cause of this 
pelvie deformity. It is because of the rarity of the anomaly of rudi- 
mentary femur as a cause of Naegele pelvis that the following case is 
report. 

E.S. (Hospital No. 145,765), a 21-year-old primigravida was admitted 
to the prenatal clinic of the Bronx Hospital with a history of having 
had her last menstrual period on August 25, 1942. Her expected date 
of confinement was calculated as June 1, 1943. The height of the 
fundus was commensurate with the date of the last period. It was 
noted that the patient had a congenital abnormality of the right lower 
extremity and hip. The right foot was at the level of the left knee. 
Measurement of the pelvis showed the following. Interspinous 24 em., 
left oblique 16 em., right oblique 23 em., external conjugate 20 em., 
transverse of the outlet 11 em., depth of the symphysis 4 em., diagonal 
conjugate 1214 em. The pubie arch was obtuse. 

Upon questioning, the patient gave a history of some orthopedic 
operation in early childhood. The following information was obtained 
from the surgeon, Dr. J. B. L’Episeopo, who had performed the oper- 
ation in November, 1927. 


‘The patient had a congenital absence of the upper part 
of the right femur. A knee joint was present but there was 
a very rudimentary lower part of the femur. An operation 
was performed in which the side of the ilium was turned down 
and the rudimentary femur was brought up against it in order 
to permit weight-bearing of the femur against the side of the 
ileum.”’ 


Following an uneventful prenatal period the patient was admitted 
to the hospital in active labor at term. Examination at this time 
showed the vertex presenting but unengaged. The membranes were 
intact. In view of the above mentioned abnormality an orthopedic 
consultation was requested. This report by Dr. S. W. Boorstein was 
as follows: 


‘“‘The right lower extremity shows no motion at the hip. 
Motion is present at about one to one and a half inches below 
the hip where there is a rudimentary knee joint. The right 
lower extremity is fifteen inches shorter than the left and the 
right foot is at the level of the left knee. The patient gets 
about with an artificial limb.”’ 

*Presented at a meeting of the Section on Obstetrics and Gynecology of the New 
York Academy of Medicine, December 28, 1943. 
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Because of the pelvic deformity in the presence of active labor with 
the head unengaged x-ray peivimetry was ordered. The report by 
Dr. William Snow was: 


‘‘Radiographie examination of the abdomen shows preg- 
naney in vertex presentation. The head is in the left occiput 
transverse position dipping at the inlet. The fetus appears 
to be rather large. The placenta is located anteriorly. The 
pelvis is platypelloid. In addition there is asymmetry. The 
right forepelvis is shallow. The latter condition is due to the 
fact that a congenital malformation was present in the right 
lower extremity. The right femur is rudimentary. On the 
film it measures approximately eight centimeters in length. 
The false acetabulum is present just above the usual level. The 
tibia and fibula are of fairly normal appearance. The foot 
reaches to the level of the knee on the other side.’’ 


Fig. 1.—X-ray showing rudimentary femur, also tibia and fibula on right side. 


Pelvimetry : 
Pelvic Inlet True conjugate 9.7 cm. 
Transverse 14.0 em. 
Midpelvis Anteroposterior 10.1 em. 
Interspinous 11.5 em. 
Outlet Posterior sagittal 9.4 em. 
Intertuberosity 10.8 em. 


Notwithstanding the x-ray findings, it was felt that this patient would 
be able to give birth by the vaginal route. Following a total labor of 
twenty-three hours, the patient was delivered spontaneously of a living 
six-pound fourteen-ounces female child. The baby was normal in all 
respects. The patient was discharged on the ninth post-partum day 
following an uneventful puerperium. 


} 


WAHRSINGER: NAEGELE PELVIS 429 


This case has been presented as a case of obliquely contracted or 
Naegele pelvis as a complication of the rare congenital anomaly of 
rudimentary femur. 


1229 Chay AVENUE 


Beruti, Josue A.: The Problem of Natal Mortality, Arch. Clin. obst. y ginee. 
‘¢Eliseo Canton’’ 1: 29, 1942. 


Josue A, Beruti (Buenos Aires) in an introduction to a subsequent statistical 
study, discusses natal and neonatal mortality as factors involved in the declining 
birth rate in Argentina. Although infant mortality in general has decreased 
markedly, there has been an alarming increase in neonatal mortality. Twenty- 
five per cent of all infant deaths occur during the first three days of life. The 
author considers that stillbirths should also be included in a study of infant 
mortality and that gynecologists and obstetricians should be concerned with the 
possibility of reducing their incidence by more intensive application of the prin- 
ciples of hygiene, preventive medicine, obstetrics and pediatrics. Because of 
varying definitions of natal mortality, official statistics on the subject are hope- 
lessly confused. In Buenos Aires a lapse of three days is allowed between birth 
and registration, thus death of a child within this time is recorded as a stillbirth. 
The author defines the categories which he uses in his statistical study. A viable 
child born without heartbeats is considered a stillbirth; a child of less than 
2,500 Gm. is called premature; ‘‘newborn’’ includes birth to one month. 

According to statistics published in the bulletin of the Panamerican Health 
Office, Feb. 1, 1940, there are few American (N. and 8.) countries and cities which 
have shown a regular and continued decrease in natal mortality, many of which 
have shown an increase and most showing no definite increase or decrease. 
Statistics for Buenos Aires (Municipal Statistical Review) during the period 
1914 to 1939 show in general a descending tendency (maximum 1923, 5.3 per cent, 
and minimum 1939, 2.6 per cent). The decrease is almost constant since 1927 and 
absolutely constant since 1934. According to De Rudder, the neonatal mortality 
of the world has increased slightly. 

Different laws and customs governing registration of births, differing criteria 
for determining stillbirths and laxity in reporting births contribute to inaccuracy 
even in official statistics. In hospitals, especially children’s hospitals and ma- 
ternity centers, the more careful records and better discrimination as to the 
causes of fetal or infantile deaths make statistics from such sources more valu- 
able, but with its accumulation of complicated cases a hospital does not ade- 
quately represent a province or locality. For this reason the statistics which 
the author is to present, although based on a great number of cases, represent 
a particular situation. A more complete picture could be obtained only by 
combining statistics from all maternity centers of all cities and towns in the 
Republic. Since this is at present Utopian, he confines himself to an investiga- 
tion of the clinical material from one maternity center in Buenos Aires, hoping 
that this combined with material from other institutions may yield some in- 
structive facts. The author warns that the statistics are not absolutely perfect 
since the clinical records, especially in early years, are not all satisfactory and 
since diagnostic, prophylactic and therapeutic criteria have not remained constant 
through the years. 

J. P. GREENHILL. 
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SPECIAL RUBBER GLOVE WITH SCALE FOR MEASURING 
THE TRUE CONJUGATE DIAMETER 


H. B. Biscow, M.D., New York, N. Y. 


HE present accepted method of measuring the true conjugate is for 
the physician to introduce his middle and index finger into the 
vagina, place the tip of the middle finger on the promontory of the 
sacrum, and with the finger of the other hand, close to, or a little fmder 
the symphysis pubis, mark off the space, withdraw his hand, and have 
an assistant place the two points of the metal pelvimeter on the two ends 
of the marked off space. From this marked off space, must be subtracted 
114, to 2 centimeters to allow for the thickness of the svmphysis pubis. 
After the subtraction is made, he obtains the length of the true con- 
jugate. 
To simplify this procedure, the rubber measuring glove is offered. 
This is an ordinary rubber glove which has a measure printed on the 
side of the index finger, in centimeters, inches, or both. The measure- 
ment is taken in the usual way. 


Pig. 


1. Measure the diagonal conjugate. Place the tip of the middle 
finger on the promontory of the sacrum. Mark off the under border 
ot symphysis pubis by finger of the other hand. 

2. Read measurement on the centimeter seale on index finger of the 
examining hand which will give the length of the true conjugate and 
not the diagonal. 

3. This is so because the difference of the length between the tip of the 
middle finger and the tip of the index finger is approximately the thick- 
ness of the symphysis pubis. 

The advantages of this measuring glove are: 1. Simple, 2. Direct, 3. 
No need of an assistant, and 4. Always at hand. 
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Editorial Comment 


NONBIOLOGICAL FACTORS AFFECTING SUCCESSFUL 
HUMAN CONCEPTION 


T MAY be claimed, perhaps, that the days of the obstetrician, con- 

fining his work solely to the mechanies of obstetric care, are numbered. 
At least manifold compilations of figures and facts appertaining to 
maternal and infant mortality have brought about a reduction in the 
number of radical midwifery maneuvers. Cumulative statistical evi- 
dence placed in the hands of maternal and child health agencies and 
our specialty has compelled sound revision in obstetric method, tech- 
nique, and judgment. 

Within the recent two decades numerical realities, concerning ma- 
ternal and infant morbidity and mortality, have dictated new codes of 
ethics in maternity hospitals. Laws concerned with the safety of 
mothers and the newborn were placed upon the statutes of many states. 
Large cities have decreed health ordinances persuading the attention 
of less careful physicians to the problem of prematurity. 

Obstetricians, as a class of sincere specialists, heeded these warnings 
of the biometric analysts. Obstetrical care in the ante-partum, intra- 
partum and post-partum periods was tremendously improved from this 
statistical impetus. We must admit, however, as do some of our leaders 
with becoming distaste, the ultimate solution will be found only in 
educational programs for the new generations of physicians and the 
populace. 

As clinical specialists we must further confess that the statisticians 
are far ahead of the teaching obstetricians in their constant seareh for 
significant biometrical correlations. How many of our obstetrie divi- 
sions, within university centers, have recognized the inclusion of pre- 
marital advice, psychosexual problems of pregnancy or the socio- 
economic significance of abortion in their curricula? It remained for 
the sciences of humanity to acknowledge the contributions of the bio- 
metric analysts. Sociologists are teaching premarital advice. Sex 
education is being stressed by the psychologists and authorities dealing 
with delinquency problems. The psychosomatie problems in pregnancy 
(illegitimacy, postabortal sequelae, conversion neuroses and others) 
are being unravelled by the social workers, the welfare bureaus and 
judicial agencies. 

Since the onset of World War II, there is an increasing amount of 
still more overwhelming statistical evidence to warn the physician that 
his services, as an obstetrician, must be increased. Facts, figures and 
oeraphie demonstrations concerning policies of population, differentials 
in human fertility, social and psychologic factors affecting human fer- 
tility are being collected, collated and published. The obstetrician of 
tomorrow must learn the newer biometric jargon. He must intelli- 
gently understand, evaluate and apply these truths to his practice. 
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The Milbank Memorial Fund and the Carnegie Corporation of New 
York City financed recently, at considerable expense, an extensive 
survey of the social and psychologic factors affecting fertility. A 
specially selected research group, without, however, representation of 
the obstetric group, was formed to study these problems. This new 
group is banded under the lengthy title of a Committee on Social and 
Psychological Factors Affecting Fertility. As obstetricians and gyne- 
cologists it is well worth our time to consider their early reports. 

One of the first reports* emanating from this Committee concerns 
itself with the differential fertility among 41,498 native white couples 
in Indianapolis. Nine pages of this fifty-eight-page report are de- 
voted to statistical evidence listed as proof of the report’s dethographie 
and biometric accuracy. The summary is given two and one-half 
pages. These workers made certain interesting observations. They 
report: among other things that ‘‘Catholic couples are 18 per cent 
more fertile on the average than Protestant unions—’’ while ‘‘mixed 
Protestant-Catholie marriages on the other hand are 10 per cent less fer- 
tile than Protestant unions.’’ The Jewish couples, 419 or 1.0 per cent, 
constituted ‘‘but a small sample.’’ The conclusion drawn however 
states that ‘‘they are 25 per cent less fertile on the average than the 
Protestant couples.’’ 

The most sweeping conclusion of the Whelpton-Kiser report states, 
‘‘In general, the traditional inverse relation of fertility to socio- 
economie status is found for both Protestant and Catholic marriages. 
This is true in the analysis of fertility by rental value of the dwelling 
unit, rent paid by the couple, and educational attainment of the hus- 
band and wife.’’ The investigators report one exception to this con- 
elusion. ‘‘In the rental group above the $50-$59 level the fertility 
rates increase with rising rental level.’’ 

Education as a “‘factor affecting fertility’’ disclosed ‘‘on the basis 
of the wife’s education that the fertility rate for Catholic couples ex- 
ceeds that for Protestant couples by 40 per cent at the college level, 
but by only 3 per cent at the grammar school level.’’ When the hus- 
band’s edueation is considered ‘‘the comparable figures are 39 per cent 
and 7 per cent.’’ 

The region of the couples’ birth seems to ‘‘affect fertility’’ for among 
the ‘‘Protestant unions by birth region of the husband and wife yield 
the lowest fertility rates for the northern born couples and highest 
rates for the southern born.’’ The statisticians have performed a 
superb job of collating objective statistical evidence for one city. These 
findings, for the most part, could have been predicted by any experi- 
enced obstetrician in Indianapolis. Little new information is added. 
Old generalizations were simply categorized and pigeon-holed in their 
proper percentage parcels. 

The study on ‘‘social and psychological factors affecting fertility’’ 
illustrates several fallacies of the sociologiec statistician. For the most 
part these investigators attempt objective analyses of medical prob- 
lems with but little knowledge of medicine or medical nomenclature. 
In their earnest efforts to explain the correlations new definitions are 
developed. We witness terms such as ‘‘differential fertility,’’ ‘‘fer- 
tility rates,’’ ‘‘children per 100 wives,’’ ‘‘age specific fertility rates’’ 
being added to our nomenclature. Their preciseness and impeceability, 

*Whelpton, P. K., and Kiser, C. V.: Milbank Memorial Fund Quarterly 21: 

280, 1943. 
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characterized in the graphs and statistical tables, loses its effectiveness 
with loose and faulty choice of medical terminology. 

In the title of their report, namely, Social and Psychological Factors 
Affecting Fertility, the statisticians give a totally different meaning to 
the word fertility than would be ascribed to that connotation by ob- 
stetricians. The statisticians say they measured ‘‘factors affecting 
fertility.’’ They actually measured successfu) conceptions and some 
factors which were directly or indirectly proportional to accomplished 
fertilization and successfully terminated pregnancies. While social 
and psychologie factors may reasonably be expected to affect the re- 
productive histories of couples, it is difficult to see in what possible 
manner being poor, northern-born, or Catholic could influence the 
motility of spermatozoa or the incidence of cyclic ovulation. Fertility, 
to the medical world, connotes the potential or real ability of an indi- 
vidual who possesses the biologie capability of contributing 50 per cent of 
fertilizable germ cell plasm essential to effect a fertilized ovum. Obvi- 
ously education, religion, the socio-economie status, and our moral train- 
ing contribute to our volition in determining whether or not the implan- 
tation of fertilizable spermatozoa occurs during the ovulatory period in 
a specifie coition. But obstetricians will disagree that intrinsic biologic 
fertility can be changed by such extrinsic forces. A normal woman’s 
ovaries contain eggs and a normal man’s testicles develop sperm, be 
she or he poor or rich, agnostie or believer, brilliant or dull, or an 
urban or rural resident. As scientific men we must protest the misuse 
of the connotation fertility as used by statisticians. 

As obstetricians we generally concede that approximately 70 per 
cent of pregnancies oceur in the third decade of life, ages 20 to 29 
years. This age group in the Whelpton-Kiser report constitutes 40 per 
cent of their entire series of 41,498 wives. It is difficult therefore to 
agree upon the general conelusions regarding ‘‘faetors affecting fer- 
tility’? among these women who have not yet completed their repro- 
ductive lives. In all figures developed, it is plain that percentages and 
conclusions obtained by using the common divisor 41,498 cannot hope 
to be statistically sound. In all fairness to these excellent reporters, 
they have broken the age group down into multiple smaller collated 
analyses, although the significance of these secondary conelusions be- 
comes weaker by virtue of the small numbers. 

Whelpton and Kiser performed a splendid work in their painstaking 
analysis. They have pioneered a pattern for statistical evaluation of 
realized human conceptions. They presented the first complete sta- 
tistical picture of realized term pregnancy in a large city duriig a 
specific period of time. Undoubtedly other reports emanating from 
this same survey will consider abortion, illegitimacy, divorce, separa- 
tion and other concrete factors affecting human reproduction within a 
specific region. It is to be hoped they will seriously consider the addi- 
tion of experienced obstetricians to their advisory staff before they 
publish more data upon the subject of human reproduction. 

The specialty of obstetrics and its leaders will profit when more 
attention is paid to the social and psychologic factors which may leave 
the individual obstetrical episode a moment of either happiness or 
tragedy to the family unit. The psychosomatic aspects of pregnancy 
must be considered if we are to lessen maternal and infant morbidity 
and mortality. Our obstetric savants must heed the voices of the bio- 
metrie analysts who labor so diligently that our population may reach 
biologic sound qualitative and quantitative levels. Physicians can 
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assist in reaching an ideally balanced population attainable with the 
least human misery and compatible with the most decent living standards. 

In reiteration we must conclude that the days of the obstetrician, 
confining his work solely to the mechanies of obstetrical care, are num- 
hbered. The modern obstetrician is expected to be familiar not only 
with the physiology, biochemistry, histology, pathology, and metabo- 
lism of pregnancy, but also with the social, psychiatric, economic, and 
psychologic factors affecting reproduction. The evaluation of these 
latter factors can be reached only through a considered inventory of 
them. The obstetrician owes much to the statistician. They should 


know one another. 
Fousomg, M.D. 
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Selected Abstracts 


Puerperium Labor, Complications 


Valhor, B.: Rupture of the Aorta in the Puerperium, Acta. obst. et gynec. 

Seandinav. 21: 417-426, 1942. 

Rupture of the aorta during pregnancy, labor or the puerperium is a rare con- 
dition, There are only fourteen cases reported in the literature. Most of these 
were spontaneous. The author reports a case which occurred in Stockholm on the 
fifteenth day of the puerperium. Death occurred seven days later. 

J. P. GREENHILL. 


Cairns, D. R., and Melton G.: Primary Thrombosis of Cerebral Veins in the 
Puerperium, Brit. M. J. 1: 439, 1942. 


A ease of possible thrombosis of cerebral veins is reported to have occurred in 
a 29-year-old, white secundipara. She was admitted late in the puerperium of 
her second pregnancy because of severe anemia following post-partum hemorrhage 
at the time of her delivery. She was transfused without incident. On the seven- 
teenth post-partum day she had three convulsions, followed by one more on the 
next day. There was no aura, nor was there any elevation of blood pressure. The 
convulsions were followed by nausea, vomiting and headache. The spinal fluid 
contained blood and the pressure was elevated. There were localizing signs in 
the left hand. Recovery was gradual but compiete. While such a syndrome may 
exist, it is the opinion of the abstractor that it is not proved in this instance. 
F, M. HELLMAN. 


Puerperium 
Gunther, Mavis M. B.: Lactation in Women, Canad. M. A. J. 47: 424, 1942. 


In this paper an attempt is made to correlate clinical experience in interpreting 
the problems of nursing with the physiologic background of lactation. The author 
supports the view that the response of the mammary gland to pregnancy is due 
largely to the action of estrogens. Progesterone also plays a part in the breast 
development, for it can be demonstrated experimentally that it has a synergistic 
action with estrogens. The secretion of the anterior lobe of the pituitary is 
recognized as necessary at least for the maintenance of Jactation, The exact 
mechanism of initiation of lactation is not clearly recognized. The secretion of 
milk consists of two processes, a continuous one by the alveolar cells into the 
lumen of the alveoli and the ducts, and an intermittent one of removal from the 
gland. The author points out that regardless of the mechanism which limits 
secretion when the breasts are full, a period of not emptying reduces secretion 
very rapidly and when once reduced, the rate depends upon the demands made 
on the breast and its response to these demands. 

The author recommends: 

1. Putting the infant at breast within twelve hours of the delivery, and every 
eight hours during the next two days. 

2. Limiting the nursing period to 1 to 2 minutes until adequate secretion is 
available. 
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3. Nursing at both breasts every four hours. 
4. The omission of artificial feeding until after lactation has been well estab- 


lished. 
CarRL P. HUBER. 


Boigen, A.: Puerperium in Women Having or Having Been Operated Upon for 
Ovarian Cyst, An. del Inst. de Mat. y Asis. Social 3: 1941. 


The rare association of ovarian cyst and pregnancy is partly explained by the 
author by the fact that cystic ovarian tumors are an important fact in the 
etiology of sterility. The cyst may cause interruption of pregnancy, and per 
contra, the pregnancy may aid torsion of the pedicle of the cyst. In the first-half 
of pregnancy, ovariectomy is indicated; in the last half expectant observation 
with the possibility of intervention at the first sign of complications. Dystocia 
and uterine rupture may be caused by the presence of the cyst during labor. In 
a study of fifty-two cases in which the cystic ovary had been removed during 
pregnaney, no puerperal morbidity attributable to the operation was observed. 
RoBert J. WEISSMAN. 


Schmidt, Harry J.: The Use of Progesterone in the Treatment of Post-Partum 
Psychosis, J. A. M. A. 121: 190, 1943. 


The author reports a case of recurring post-partum psychosis coming on ten 
days after a normal delivery. The periods were definitely associated with her 
menstrual periods. An attempt was made to explain this on the sudden with- 
drawal of progesterone by the removal of the placenta, which would leave an 
excess of estrogenic hormone in the circulation. Therefore, physiologically, pro- 
gesterone would be indicated for treatment, and it is felt that the early use of 


this hormone may be valuable in the prevention of post-partum psychosis. 
WILLIAM BERMAN. 


McIntyre, W. Keverall: Further Notes on the Control of Post-Partum Hemor- 
rhage by Injection of the Umbilical Vein, Australia M. J. 2: 517, 1942. 


The author reports his results in fifty-one cases in which he uses the cord in- 
jection method of treating cases with retained placenta. The author uses warm 
saline (115° to 120° F., when it reaches the uterus). A temperature drop of 
10° F. is allowed for every 12 to 15 inches of cord. The uterus responds to 
saline at higher temperature than at room temperature. The solution is injected 
as rapidly as possible with a syringe. The average amount injected into the 
umbilical vein varied from 568 c¢.c. to 1,136 c¢.e. 

In forty-three of these fifty-one cases, there was no morbidity during the puer- 
perium. Eight patients had a mild temperature rise up to 100° F., which lasted 
a few days. 

The author advises that the usual expectant treatment in the third stage should 
always be employed; but in certain cases the procedure should be used in antici- 
pation of trouble, as in threatened uterine atony, or after intrauterine manipu- 
lations in the second stage. The author also advises its use in cases of steady 


hemorrhage from an atonic uterus. 
WILLIAM BERMAN. 


Abortion 
Javert, C. T., and Stander, H. J.: Plasma Vitamin C and Prothrombin Concen- 
tration in Pregnancy and in Threatened, Spontaneous, and Habitual Abortion, 
Surg. Gynec. & Obst. 76: 115, 1943. 
Of 24,289 pregnant women admitted to the Woman’s Clinic of the New York 
Hospital, 9.0 per cent had vaginal bleeding, and of this group 1 in 15 suffered 
complete or incomplete abortion. 
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In seventy-nine patients vitamin C levels were studied at the time of threatened, 
spontaneous or habitual abortion. The values formed in these patients were slightly 
below the normal control group. In the same cases the maternal plasma pro- 
thrombin concentration was measured. In this instance, it was significantly 
lower than that formed in the normal controls. 

The authors, in treating spontaneous, threatened and habitual abortion, not 
only used diet regulation and vitamins C and K, but also hormones and minerals. 
Thus, the results are only suggestive that these two vitamins might help in pre- 


vention of abortion. 
L. M. HELLMAN, Lt. MC., USNR. 


Leon, Juan: Therapeutic Abortion and Simultaneous Sterilization. Actual Value 
of Surgical Methods by the Vaginal Route, Arch. Clin. obst. y ginec. ‘‘ Eliseo 
Cantén’’ 1: 113, 1942. 


Juan Leon states that the opportunity to use surgical methods is found prin- 
cipally in the third month of pregnancy because evacuation of the uterus with 
the usual obstetric means at this time is difficult and dangerous, owing to the size 
of the ovum. An imperative condition for the success of the operation is that 
there is no contraindication to opening the peritoneal cavity through the vagina. 
Four techniques for vaginal cesarean section are available: vagino-cervico- 
isthmic, vagino-isthmie with longitudinal incision, vagino-isthmie with transverse 
or arcuate incision, and vagino-corporal. The last three, which do not involve the 
cervix, are preferable. If conditions allow it, they may be complemented by some 
method of permanent or temporary tubal sterilization. If the patient’s general 
condition is bad, especially if pregnancy is somewhat advanced, it is better to 
defer sterilization. If the cervix is infected, opening the peritoneal cavity to 
perform sterilization may seriously endanger the life of the patient. Under the 
circumstances, the vaginoisthmiec method is indicated, leaving sterilization for 
later, or the small abdominal cesarean section with simultaneous sterilization 


may be used. 
J. P. GREENHILL. 


Neuweiler, W.: The Frequency of Full-Term Pregnancy After Threatened 
Abortion, Schweiz. med. Wehnschr. 71: 1303, 1941. 


Neuweiler followed up a series of eighty cases of threatened abortion. Only 
fifty of the women (62.5 per cent) went to term. This is a high incidence of 
success as compared with reports in the literature. It was interesting to note 
that 78 per cent of the women from farms went to term, whereas only 41 per cent 
of the urban women carried their babies to term. Strangely enough, most of the 
unmarried women (two-thirds) went to term, whereas among the married women 
the reverse took place, namely only one-fourth of the women went to term. The 
author emphasizes, therefore, that the outcome of abortions depends upon such 


factors as place of abode, civil and other conditions. 
J. P. GREENHILL. 


Schumacher, W.: The Indications for Intrauterine Manipulation, Schweiz. Med. 
Wehnscehr. 72: 353, 1942. 


The author treats patients who have febrile abortions conservatively for at 
least 24 to 48 hours. After the temperature drops, the uterus is emptied by curet- 
tage. In cases where there is suspicion of criminal abortion, nothing is done for 
at least five to eight days except to prescribe medication. 
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In a series of 408 cases, only twenty had complications. Two women died. 
Eleven of the twenty women had complications when they were admitted to the 
hospital, and only ten of the patients treated conservatively developed complica- 
tions. In six cases, the trouble was extragenital. In the author’s clinic all 
febrile abortion cases are given sulfanilamide. 

J. P. GREENHILL. 


Falls, Frederick H., Rezek, George H., and Benensohn, S. J.: Clinical and Experi- 
mental Observations on the Use of Corpus Luteum Extracts in Obstetrics, Surg. 
Gynec. & Obst. 75: 289, 1942. 


The authors report the use of intramuscular and intravenous water extracts of 
corpus luteum for various obstetric conditions. In 452 cases of threatenéd abor- 
tion, they claim 83.5 per cent to 86.5 per cent success in contrast to 88 control 
eases treated palliatively with only 39 per cent salvage. Out of one hundred 
sixty cases of habitual abortion, there were seventeen failures. While the authors 
define ‘‘habitual abortion’’ as in a patient having two or more abortions, the 
tables seem to include many cases with only one previous abortion. The use of 
corpus luteum extract in forty-six cases of partial premature separation, eighteen 
eases of placenta previa, and eight cases of premature rupture of the membranes, 
with 91 per cent, 94.5 per cent, and 87 per cent terminating successfully, is also 
reported. Iso the successful use of corpus luteum extract following laparotomy 
on pregnait women is described. 

L. M. HELLMAN. 


Menstruation 


Russell, P. M. G., and Dean, E. M.: Influence of Thyrotoxicosis on Menstruation, 
Lancet 2: 66, 1942. 


Thyrotoxicosis, even when severe, may have no effect on menstruation. When 
it does affect menstruation, it tends to produce first scanty periods, and then 
amenorrhea, which was present in over half of the twenty-nine severe cases in a 
series of one hundred thirty-nine. Where the periods had become scanty, or ab- 
sent, they returned to normal in about half of the cases operated on. Menor- 
rhagia is uncommon in thyrotoxicosis, and is probably transient when it does 
appear. 

P, HUBER. 


Anesthesia and Analgesia 


Adams, R. Charles, Lundy, John ~, »1d Seldon, Thomas H.: Continuous Caudal 

Anesthesia or Analgesia, J. A. ) A. 122: 152, 1943. 

The authors report their use of the modified Hingson-Edwards technique of con- 
tinuous caudal anesthesia. They use a No. 5 ureteral catheter which is inserted into 
the sacral canal through a No. 13-gauge spinal needle. The disadvantages of the 
needle technique are breakage of needles, intravenous injection, trauma, and sub- 
dural injection and infection, These disadvantages are obviated by the use of the 
catheter technique. The dangers of continuous caudal anesthesia by either technique 
are reviewed. Contraindications to its use in certain conditions complicating preg- 
nancy are also mentioned. 

WILLIAM BERMAN 


Batterman, Robert C., and Himmelsbach, C. K.: Demerol—A New Synthetic 
Analgesic, J. A. M. A. 122: 222, 1943. 
Demerol possesses three main actions: analgesia, spasmolysis, and sedation. It 
as effective as morphine in producing analgesia. One hundred milligrams of 


f 
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demerol is as effective as 10 mg. of morphine. Oral administration of demerol is 
less effective than parenteral administration. It causes marked relief of smooth 
muscle spasm. It has an antispasmodic effect on the smooth muscle of the bronchi. 
It does not have the same effect on diarrhea that opiates have. Demerol, as a basal 
anesthetic agent prolongs the anesthesia time of a given amount of nitrous-oxide- 
oxygen anesthesia. It has little or no effect on cough. ‘There is no effect on the size 
of the pupil. There is less nausea and vomiting than with morphine. 

The dosage varies from 50 to 200 mg. depending upon the desired effect. It does 
not affect the hemopoietic system, liver, or kidneys. The drug is rapidly destroyed 
by the liver. It produces an increased threshold to painful stimuli at the periphery. 
In addition to this, tolerance develops rapidly to the somnifacient action and to 
many of the side actions, Prolonged uses of demerol may lead to habituation, but 
it appears to possess a lesser liability than morphine. In order to avoid the dangers 
of habituation, physical dependence, and undue cerebral irritability, amounts greater 
than 150 mg. every 3 hours should not be given. 

WILLIAM BERMAN 


Rovenstine, E. A., M.D., and Batterman, R. C., M.D.: The Utility of Demerol as 
a substitute for the Opiates in Preanesthetic Medication, Anesthesiology 4: 126, 
1943. 


In 1939, Eisleb and Schuman introduced a new synthetic, phenyl-piperridene 
derivative, Demerol, which was found to possess properties similar to those of 
atropine and morphine. More recently Batterman concluded that demerol could be 
used as a substitute for the opiates, particularly as a substitute for morphine in 
preanesthetic medication. Pharmacologically, demerol is unique in that it possesses 
both atropine and morphine-like actions. 

The authors used demerol in 338 unselected surgical patients, ranging in ages 
from fifteen to eighty-nine, as a preanesthetie sedative. All types of surgical 
anesthesia—inhalation, spinal, local—were employed. A satisfactory preanesthetic 
state was recorded in approximately 80 per cent of this series and suggests that 
it may be used as a substitute for morphine or other opiates. 


HarveEY B. MATTHEWS 


Klein, Bert H., Major, M.C.: Two Hundred Deliveries Under Low Spinal Anes- 
thesia, J. Missouri M. A. 40: 305, 1943. 


Low spinal anesthesia using 50 mg. of novocain in 1 ¢.c. spinal fluid in the fourth 
lumbar interspace was used in 200 deliveries with very gratifying results. There were 
no maternal deaths and no fetal deaths attributable to the anesthetic. Labor was 


definitely shortened, averaging 6.2 hours for the series. The method dces not offer 


complete painless labor as in the case of caudal, because low spinal anesthesia is 
not given as early and not by the fractional or continuous technique. However, the 
author claims that it is less difficult to administer, is more rapid in action and the 
number of failures greatly reduced. Furthermore, all obstetric maneuvers, such as 
forceps, rotation, version, or version and extraction are carried out much more easily 
under spinal anesthesia. There is complete relaxation. Delivery in most cases was 
accomplished by episiotomy and prophylactic forceps but a few were allowed to 
deliver spontaneously merely to show that it could be done without the use of ab- 
dominal muscles. Blood loss was less than with general anesthesia and post-partum 
complications are reduced to a minimum. 

The author feels that in selected cases low spinal anesthesia is ‘‘definitely a 
method of choice.’’ 

Harvey B. MATTHEWS 
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Small, Maurice J.: A Serious Complication of Caudal Anesthesia, J. A. M. A. 122: 
671, 1943. 


The author reports a case of a secundigravida who was given caudal anesthesia 
using the drip method modification of the Hingson-Edwards technique. After one 
hour’s injection, the patient rather suddenly began to show signs of a high spinal 
anesthesia. The patient was given artificial respiration and the usual stimulative 
therapy. The baby was extracted with forceps since the patient was completely 
dilated and the head was on the floor of the perineum. When the patient recovered 
she had sensory anesthesia as high as the lower axillary line. Following this period 


of shock the patient made an uneventful recovery. 
WILLIAM BERMAN 


Amaral, C.: Local Anesthesia for Vaginal Hysterectomy, Ann. brasil de ginee. 8: 
203-214, 1943. 


At the University of Brazil, twelve vaginal hysterectomies were performed under 
local anesthesia. The women were from 40 to 70 years of age. There were no deaths 
and the anesthesia was successful in ten cases (83.3 per cent). Amaral discusses 
the anatomy and nerve supply of the area of operation and she also reviews the 
literature on the subject of local anesthesia for vaginal operations. 


J. P. GREENHILL 


Extrauterine Pregnancy 
Johns, Frank: Ectopic Pregnancy, Virginia M. Monthly 70: 407, 1943. 


A series of 130 cases of ectopic pregnancy operated upon in a private hospital 
by a capable surgical staff is reported. It is estimated that the incidence of ectopic 
pregnancy is about 1 to every 300 intrauterine pregnancies admitted. It occurs most 
often in parous women between 23 and 35 years. The etiology is unknown. This 
series showed a very small incidence of tubal infection, diverticula, adhesions or 
other factors which might interfere with passage of the ovum. It is emphasized 
that prompt management of ectopics within a few hours after rupture, early trans- 
fusion and prompt surgery were responsible for the low mortality in this group. 
Only one of these patients died, that because of the inability to obtain blood trans- 
fusions. The author recommends simple excision of the affected tube and removal 
of large blood clots from the abdominal cavity. Appendectomy and removal of the 
opposite tube is only done upon specific indication. Liberal transfusions of 


whole blood are indicated. 
WILLIAM BICKERS 


Anderes, E., and Laszczower, M.: A New Method of Reinfusion of Blood From 
the Abdominal Cavity as Well as a Technique for Aspirating Fluids From Body 
Cavities, Schweiz. med. Wehnschr. 72: 933-936, 1942. 


The authors present their arguments in favor of using the blood which is found 
in the abdominal cavity at the time of operation for ruptured ectopic pregnancy. 
They describe a new method of aspirating and reinfusing this blood into the patient. 
At the time of aspiration, the blood is filtered and led into a container without con- 
tact with the air. Two new instruments are described and illustrated which facilitate 


the process of aspiration and reinfusion of the blood. 


J. P, GREENHILL 
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Afredo, J.: Hemo-Reinfusion in Cases of Ruptured Ectopic Pregnancy, Ann. 
brasil. de ginec. 13: 352-360, 1942. 


The author reports 26 cases of ruptured ectopic pregnancy in which he reinfused 
the blood taken from the abdominal cavity. There was only one death in this series. 
In three of the women more than 1,000 ¢.c. of blood were injected. 


J. P. GREENHILL 


De Sonza, O.: Ectopic Pregnancy at Term, Ann. brasil. de ginec. 14: 30-34, 
1942. 


A ease of full-term ectopic pregnancy was reported by the author. The diagnosis 
in this case was verified by hysterosalpingography. The operation performed was 
uneventful. 

J. P. GREENHILL 


Gynecology 
Wood, Juan W., Bunster, Edwardo M., and Pacheeo, Matilde V.: Concerning 
the Laboratory Aids and Diagnosis of Adnexal Peritoneal Tuberculosis, Obstet. 
y ginec. Latino-Americanas 1: 33-49, 1943. 
The preoperative diagnosis of genital tuberculosis is still difficult to make. Ex- 
ploratory laparotomy continues to be the most certain method. The authors decided 
that since in adnexal tuberculosis, involvement of the uterus is secondary due to 


the downward passage of the disease into the uterus, they could make a diagnosis of 
pelvic tuberculosis by studying the endometrium. They therefore used the Randall 


curette and performed endometrial biopsies during the premenstrual phase in the 
hope of finding tubercle bacilli in the functional layer. They were able to make a 
correct diagnosis in 85 per cent of the cases investigated; hence this is the pro- 
cedure of choice. 

The authors also studied the cervical and vaginal discharges and found tubercle 
bacilli in only 37.5 per cent of the cases where smears were made; in 41.6 per cent 
where culture methods were employed and in 55.5 per cent where they resorted to 
inoculation into animals. In two cases of ascites the material obtained by pelvic 
puncture yielded tubercle bacilli. The Velez blood index gave 77.7 per cent positive 
results. The blood sedimentation rate was of no help in the diagnosis of pelvic 
tuberculosis. 

J. P. GREENHILL 


Lyon, Robert A.: Evaluation of Dysmenorrhea by Basal Body Temperature, Surg., 
Gynec. and Obst. 76: 729, 1943. 


Studies of thirty dysmenorrheic women, including 127 cycles have led the author 
to conclude that there is a correlation between temperature rise and cramps. This 
is not conclusively proved by the graph shown, nor is a statistical analysis of the 
figures given. It is stated that anovulation is neither associated with dysmenorrhea, 
nor with temperature rise. 

Lr. L. M. HELLMAN, M.C., U.S.N.R. 


Langley, G. F.: Primary Echinococcal Cyst of the Uterus, Brit. J. Surg. 30: 278, 
1943. 
The extreme rarity of echinococcal cyst of the uterus warrants mention of this 
case report. The patient, an unmarried female, 31 years of age, had had an intra- 
cranial hydatid cyst removed in 1923, resulting in papilledema and optic atrophy 
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rendering the patient blind during these 17 intervening years. The cystic pelvic mass 


incarcerated in the pelvis was removed by laparotomy and proved to be an echinococ- 
eal cyst of the uterus. There were no pelvic nor abdominal implants. Aiter a very 


stormy convalescence, with numerous complications including right nephrectomy 


for extensive hydronephrosis (the right ureter had been cut and unsuccessfully 
anastomosed during original operation) the patient finally recovered (after 6 
months) and is now able to carry on her work in an institution for the blind 
(3/2/43). 
There is appended 6 references, all the available literature on the occurrence of 
echinococeal cyst of the uterus. 
HARVEY B. MATTHEWS 


4 
Ahumada, J. C., and Sammartino, R.: Endometriosis of the Vulva, Following 
Removal of Bartholin Glands, Rev. méd. Latino-Americana 27: 93, 1942. 


Endometriosis of the vulva and of the perineum is rare; nine cases of the former 
and 11 of the latter have been reported in the world literature, two with involve- 
ment of both areas and two situated in the pubis. The authors present an ad- 
ditional case in a single woman, aged 26, who was operated upon nine years after 
a left bartholinitis, and a cyst, the size of a walnut, was removed. In the op- 
erative scar the patient had pain at the menstrual period and a painful tumor, 
walnut-sized, appeared. This opened spontaneously and later was removed, showing, 
on histologic study, endometriosis. 

The authors review the literature and speculate on the origin of the lesion. They 
conclude from a stv¢y of various cases reported that the lesion is produced by 
embryonal rests, by production of endometrial metastases following the blood vessels 
and lymphatics, or by an autonomous growth of areas of tissue which still retain 


the capacity of differentiation of embryonic tissue. 
J. P. GREENHILL 


Gynecologic Operations 


Brunner, C.: Prophylaxis of Postoperative Cystitis, Schweiz. med. Wehnschr. 73: 
173-175, 1943. 


As a prophylactic measure against postoperative cystitis, the author recommends 
that a retention catheter be inserted immediately after operation and left in the 
bladder for seven days. During this time the patient should receive a sulfa drug. 
A specimen of the urine is taken at the time the catheter is inserted and again on 
the fourth and seventh days. These specimens are cultured. A contro] specimen is 
again taken four to six weeks after the patient leaves the hospital. In a series of 
25 cases where this procedure was carried out, there was not a single instance of 
cystitis. 

J. P. GREENHILL 


Dutra, L. H.: Menstruation-Preserving Hysterectomy, Ann. brasil de ginec. 15: 
351-394, 1943. 


Dutra (Brazil) describes the technique of the type of hysterectomy he has de- 
vised. By means of a U-shaped incision most of the uterus is removed but enough 
endometrial tissue is left behind to permit menstruation. The author believes there 
is a functional synergism between the uterus and ovaries and unless this synergistic 
relationship is maintained, harm will result. In performing his operation he controls 
bleeding by using a rubber catheter to constrict the uterine arteries and ovarian 


pedicles. In a follow-up of the patients, the author found that most of them men- 
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struated, and that they had no symptoms of ovarian deficiency. Pelvic examination 
failed to reveal cystic degeneration of the ovaries. In some cases, hysterosalpingo- 
erams were made to determine the size of the uterine cavity which was left. 


J. P. GREENHILL 


Palazzo, Orestes R.: Chronic Cervicitis: 4,000 Cases Treated With Diathermy 
Coagulation, Arch. Clin. obst. y ginec. ‘‘ Eliseo Cantén’’ 2: 118-123, 1943. 


On a basis of 20 years’ experience in the treatment of chronic cervicitis with 
various methods the author concludes that diathermy coagulation is the most efficient 
and convenient method. It is applicable in all types of cases, eliminates the necessity 
for amputation of the cervix, and cures not only the erosion but corrects deformities 
caused by labor. It is not used in the presence of acute or subacute inflammatory 
processes, until six months after disappearance of symptoms. Determination of the 
sedimentation rate is recommended in patients with a history of adnexal inflamma- 
tion. The treatment is best administered on the second or third day after menstrua- 
tion, to avoid metrorrhagia which may result when the congestion caused by the 
diathermy is added to menstrual congestion. Caution should be exercised not to pro- 
duce stenosis. This is not probable in most cases, because usually the external orifice 
presents a wide opening. With retraction of the edges, the cervical orifice regains 
its normal shape and size. The proper effect depends on knowing how to regulate 
the depth to which the coagulating action is carried, which will be directly propor- 
tional to the intensity of the current and the time of application. 

-alazzo recommends the spherical monopolar electrode as the most effective, 
harmless and economie method of using the diathermy coagulating current. 


J. P. GREENHILL 


Leon, Juan, and Leon, Carlos T.: Dermoid Cysts of the Ovary: Radiologic Diag- 
nosis in Pregnant and Nonpregnant Women, Arch. Clin. obst. y ginec. ‘‘ Eliseo 
Cantén’’ 2: 93-118, 1943. 


The authors emphasize the importance of roentgenographic examination of dermoid 
cysts, especially during pregnancy in differentiation from pedunculated fibromas of 
the uterus. The outstanding radiologic findings are shadows corresponding to bony 
parts and teeth, delineation of the capsule of the tumor, and marked transparency 
of the tumor image (Odqvist and Laurell sign). 

Two cases are reported, one in a nonpregnant patient, and the other in a preg- 
nant woman. Preoperative radiologic study was correlated with radiologie and 
pathologic study of the tumors after their removal. 

Despite the high incidence of sterility in women with dermoid cysts (22.4 per 
cent according to Meyer) there are numerous observations of such tumors found 
during the puerperal state. Most of the reports, however, consist of single cases. 
No precise statistics are available because there are usually no symptoms. Never- 
theless, their diagnosis is often facilitated by pregnancy which makes them more 
accessible to palpation, and sometimes their size is increased during gestation be- 
cause of edema or hemorrhage. The authors report five cases of dermoid cysts and 
pregnancy from the records of the Eliseo Cantoén clinic. 

J. P. GREENHILL 
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Items 


Urology Award 


The American Urological Association offers an annual award not to exceed $500 
for an essay (or essays) on the result of some specific clinical or laboratory research 
in urology. The amount of the prize is based on the merits of the work presented, 
and if the Committee on Scientific Research deem none of the offerings worthy, no 
award will be made. Competitors shall be limited to residents in urflogy in recog- 
nized hospitals and to urologists who have been in such specific practice for not 
more than five years. All interested should write the Secretary, for full particulars. 

The selected essay (or essays) will appear on the program of the forthcoming 
meeting of the American Urological Association, June 19 to 22, 1944, Hotel Jeffer- 
son, St. Louis, Missouri. 

Essays must be in the hands of the Secretary, Dr. Thomas D. Moore, 899 Madi- 
son Avenue, Memphis, Tennessee, on or before March 15, 1944. 


American Board of Obstetrics and Gynecology, Inc. 


The general oral and pathology examinations (Part IL) for all candidates will 
be conducted at Pittsburgh, Pa., by the entire Board from Wednesday, June 7, 
through Tuesday, June 13, 1944. The Hotel William Penn in Pittsburgh will be 
the headquarters for the Board. Formal notice of the exact time of each can- 
didate’s examination will be sent him several weeks in advance of the examina- 
tion dates. Hotel reservations may be made by writing direct to the Hotel. 

Candidates for re-examination in Part II must make written application to the 
Secretary’s Office not later than April 15, 1944. 

The Pittsburgh Obstetrical and Gynecological Society will hold an informal 
subscription dinner meeting at the Hotel William Penn, on Saturday evening, 
June 10, 1944, at 7:00 p.M. Visitors, here for the examinations, are cordially in- 
vited to make arrangements to attend. Reservations may be made by writing to Dr. 
Joseph A. Hepp, Secretary, at 121 University Place, Pittsburgh 13, Pa. An inter- 
esting program is being provided. 

The Office of the Surgeon General (U. S. Army) has issued instructions that 
men in Service, eligible for Board examinations, be encouraged to apply and that 
they may request orders to Detached Duty for the purpose of taking these exami- 
nations whenever possible. 

Candidates in Military or Naval Service are requested to keep the Secretary ’s 
Office informed of any change in address. 

Deferment without time penalty under a waiver of our published regulations 
applying to civilian candidates, will be granted if a candidate in Service finds it 
impossible to proceed with the examinations of the Board. 

Applications are now being received for the 1945 examinations. For further 
information and application blanks, address Dr. Paul Titus, Secretary, 1015 High- 
land Building, Pittsburgh 6, Pa. 

Pau. Titus, M.D. 

February 18, 1944. 
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rendering the patient blind during these 17 intervening years. The cystic pelvic mass 
incarcerated in the pelvis was removed by laparotomy and proved to be an echinococ- 
eal cyst of the uterus. There were no pelvic nor abdominal implants. Aiter a very 
stormy convalescence, with numerous complications including right nephrectomy 
for extensive hydronephrosis (the right ureter had been cut and unsuccessfully 
anastomosed during original operation) the patient finally recovered (after 6 
months) and is now able to earry on her work in an institution for the blind 
(3/2/43). 

There is appended 6 references, all the available literature on the occurrence of 


echinococeal cyst of the uterus. 
HarvEY B. MATTHEWS 


Ahumada, J. C., and Sammartino, R.: Endometriosis of the Vulva, Following 
Removal of Bartholin Glands, Rev. méd. Latino-Americana 27: 93, 1942. 


Endometriosis of the vulva and of the perineum is rare; nine cases of the former 
and 11 of the latter have been reported in the world literature, two with involve- 
ment of both areas and two situated in the pubis. The authors present an ad- 
ditional case in a single woman, aged 26, who was operated upon nine years after 
a left bartholinitis, and a cyst, the size of a walnut, was removed. In the op- 
erative scar the patient had pain at the menstrual period and a painful tumor, 
walnut-sized, appeared. This opened spontaneously and later was removed, showing, 
on histologic study, endometriosis. 

The authors review the literature and speculate on the origin of the lesion. They 
conclude from a study of various cases reported that the lesion is produced by 
embryonal rests, by production of endometrial metastases following the blood vessels 
and lymphatics, or by an autonomous growth of areas of tissue which still retain 
the capacity of differentiation of embryonic tissue. 

J. P. GREENHILL 


Gynecologic Operations 


Brunner, C.: Prophylaxis of Postoperative Cystitis, Schweiz. med. Wehnschr. 73: 
173-175, 1943. 


As a prophylactic measure against postoperative cystitis, the author recommends 
that a retention catheter be inserted immediately after operation and left in the 
bladder for seven days. During this time the patient should receive a sulfa drug. 
A specimen of the urine is taken at the time the catheter is inserted and again on 
the fourth and seventh days. These specimens are cultured. A contro) specimen is 
again taken four to six weeks after the patient leaves the hospital. In a series of 


y 
25 cases where this procedure was carried out, there was not a single instance of 


cystitis. 
J. P. GREENHILL 


Dutra, L. H.: Menstruation-Preserving Hysterectomy, Ann. brasil de ginec. 15: 
351-394, 1943. 


Dutra (Brazil) describes the technique of the type of hysterectomy he has de- 
vised. By means of a U-shaped incision most of the uterus is removed but enough 
endometrial tissue is left behind to permit menstruation. The author believes there 
is a functional synergism between the uterus and ovaries and unless this synergistic 
relationship is maintained, harm will result. In performing his operation he controls 
bleeding by using a rubber catheter to constrict the uterine arteries and ovarian 
pedicles. In a follow-up of the patients, the author found that most of them men- 


ABSTRACTS 443 


struated, and that they had no symptoms of ovarian deficiency. Pelvic examination 
failed to reveal cystic degeneration of the ovaries. In some cases, hysterosalpingo- 
grams were made to determine the size of the uterine cavity which was left. 


J. P. GREENHILL 


Palazzo, Orestes R.: Chronic Cervicitis: 4,000 Cases Treated With Diathermy 
Coagulation, Arch. Clin. obst. y ginec. ‘‘ Eliseo Cantén’’ 2: 118-123, 1943. 


On a basis of 20 years’ experience in the treatment of chronic cervicitis with 
various methods the author concludes that diathermy coagulation is the most efficient 
and convenient method. It is applicable in all types of cases, eliminates the necessity 
for amputation of the cervix, and cures not only the erosion but corrects deformities 
caused by labor. It is not used in the presence of acute or subacute inflammatory 
processes, until six months after disappearance of symptoms. Determination of the 
sedimentation rate is recommended in patients with a history of adnexal inflamma- 
tion. The treatment is best administered on the second or third day after menstrua- 
tion, to avoid metrorrhagia which may result when the congestion caused by the 
diathermy is added to menstrual congestion. Caution should be exercised not to pro- 
duce stenosis. This is not probable in most cases, because usually the external orifice 
presents a wide opening. With retraction of the edges, the cervical orifice regains 
its normal shape and size. The proper effect depends on knowing how to regulate 
the depth to which the coagulating action is carried, which will be directly propor- 
tional to the intensity of the current and the time of application. 

Palazzo recommends the spherical monopolar electrode as the most effective, 
harmless and economie method of using the diathermy coagulating current. 


J. P. GREENHILL 


Leon, Juan, and Leon, Carlos T.: Dermoid Cysts of the Ovary: Radiologic Diag- 
nosis in Pregnant and Nonpregnant Women, Arch. Clin. obst. y ginec. ‘‘ Eliseo 
Cantén’’ 2: 93-118, 1943. 


The authors emphasize the importance of roentgenographic examination of dermoid 
eysts, especially during pregnancy in differentiation from pedunculated fibromas of 
the uterus. The outstanding radiologic findings are shadows corresponding to bony 
parts and teeth, delineation of the capsule of the tumor, and marked transparency 
of the tumor image (Odqvist and Laurell sign). 

Two cases are reported, one in a nonpregnant patient, and the other in a preg- 
nant woman. Preoperative radiologic study was correlated with radiologie and 
pathologie study of the tumors after their removal. 

Despite the high incidence of sterility in women with dermoid cysts (22.4 per 
cent according to Meyer) there are numerous observations of such tumors found 
during the puerperal state. Most of the reports, however, consist of single cases. 
No precise statistics are available because there are usually no symptoms. Never- 
theless, their diagnosis is often facilitated by pregnancy which makes them more 
accessible to palpation, and sometimes their size is increased during gestation be- 
cause of edema or hemorrhage. The authors report five cases of dermoid cysts and 
pregnaney from the records of the Eliseo Cantoén clinic. 

J. P. GREENHILL 
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Urology Award 


The American Urological Association offers an annual award not to exceed $500 
for an essay (or essays) on the result of some specific clinical or laboratory research 
in urology. The amount of the prize is based on the merits of the work presented, 
and if the Committee on Scientific Research deem none of the offerings worthy, no 
award will be made. Competitors shall be limited to residents in urology in recog- 
nized hospitals and to urologists who have been in such specific practice for not 
more than five years. All interested should write the Secretary, for full particulars. 

The selected essay (or essays) will appear on the program of the forthcoming 
meeting of the American Urological Association, June 19 to 22, 1944, Hotel Jeffer- 
son, St. Louis, Missouri. 

Essays must be in the hands of the Secretary, Dr. Thomas D. Moore, 899 Madi- 
son Avenue, Memphis, Tennessee, on or before March 15, 1944. 


American Board of Obstetrics and Gynecology, Inc. 


The general oral and pathology examinations (Part IL) for all candidates will 
be conducted at Pittsburgh, Pa., by the entire Board from Wednesday, June 7, 
through Tuesday, June 13, 1944. The Hotel William Penn in Pittsburgh will be 
the headquarters for the Board. Formal notice of the exact time of each can- 
didate’s examination will be sent him several weeks in advance of the examina- 
tion dates. Hotel reservations may be made by writing direct to the Hotel. 

Candidates for re-examination in Part II must make written application to the 
Secretary’s Office not later than April 15, 1944. 

The Pittsburgh Obstetrical and Gynecological Society will hold an informal 
subscription dinner meeting at the Hotel William Penn, on Saturday evening, 
June 10, 1944, at 7:00 P.M. Visitors, here for the examinations, are cordially in- 
vited to make arrangements to attend. Reservations may be made by writing to Dr. 
Joseph A. Hepp, Secretary, at 121 University Place, Pittsburgh 13, Pa. An inter- 
esting program is being provided. 

The Office of the Surgeon General (U. S. Army) has issued instructions that 
men in Service, eligible for Board examinations, be encouraged to apply and that 
they may request orders to Detached Duty for the purpose of taking these exami- 
nations whenever possible. 

Candidates in Military or Naval Service are requested to keep the Secretary ’s 
Office informed of any change in address. 

Deferment without time penalty under a waiver of our published regulations 
applying to civilian candidates, will be granted if a candidate in Service finds it 
impossible to proceed with the examinations of the Board. 

Applications are now being received for the 1945 examinations. For further 
information and application blanks, address Dr. Paul Titus, Secretary, 1015 High- 
land Building, Pittsburgh 6, Pa. 

PAUL Titus, M.D. 

February 18, 1944. 
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